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PREFACE. 


INES 


SHALT. not trouble my 
Reader with a long Ha- 
rangue upon the Ulſeful- 
HOES neſs of NUMBERS, which 

is fo very notorious, nor 
magnify my own Works, ſo that no- 
thing elſe may be expected in every 
Page but ſomething new, or extras 
ordinary, and 10 detract from that 
Character which ſome Authors have 
moſt juſtly acquired in this Way of 
Writing, 


* . Wy 
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2 * 

e 


The chief Pofign of every Authot 


is, or ought to be, the Improvement 
of his Reader. W hoeyer therefore 
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writes a Treatiſe, wit, 8 


ſome uſeful Diſcovery, or at leaſt 
handling the Subject better than it 


has been done before, had much bet- 
ter have dropp' d his Pen; as he is 
not likely to be of any Advantage to 


the Public, or to gain any Credit to 


himſelf, by the Performance. 


There has of late Vears been ſo 
many Improvements made in Arith- 
metic, that it is impoſſible for any 


one to write well upon the Subject, 
without being indebted to ſome one 
or other that has wrote before him. 


Obligations of this Kind I ſhall rea- 
dily acknowledge; but moſt of all to 


Mr. WAR p, from whom I have 


borrowed many uſeful Hints; and 


Who ſeems to me to have had ſuch 
fine exalted Notions. of Numbers, 


that had he turned his Thoughts a 


little more that Way, and been lome- 
thing more copious in his Arithme- 
lic, there would (1 believe) have 
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been little Hao left for new Wri- 
ters upon that Subject. 


But to return. — I ſhall juſt give 
my Reader a ſhort Account of the 


following Work, that he may be the 


better able to judge whether or no I 


have in it anſwered the chief End 


deſigned, which was to make ſome 
7 Improvements in this Part o 
Literature. | 


In this Treatiſe all the Rules are 
placed i in the Order I ſhould adviſe 
to have them learnt ; which, howe- 


ver, if any one does not like, as he 


is at Liberty to purſue his own In- 
clinations, that can be no good Ob- 


jection againſt the Work. I have in 


the firſt Chapter given the Names 
and Characters of the Ten Numerical 


Figures, together with ſome Alge- 
Hraic Signs, or Characters, which I 


was under a Neceſſity to make uſe of, 


in order to bring the Work into ſo 
hort a Compals as it NOW is. 
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In the Second Chapter I have en- 
deavour d, by the moſt eaſy Methods 
1 could conceive, to give the Learner 
as clear an Idea as poſſible of ever ſo 
great a Number; which 1 have gra- 


dually attempted, firſt by a Table of 
Numeration which does not exceed 


Nine Figures, which I call A Table 
by a Period of Three Figures ; and 
then by a Table of Sixty Figures, 
which I call 4 Table by a Period of 
91x Figures ; being thoroughly con- 
vinced that Mr. Locks (from whom, 
I own, I took this Hint) was molt 
certainly right in his Conjecture, 
when he ſays, in his Eſay upon Hu- 


man Under ſtanding, Page 165th, I 


« doubt not but we ourſelves might 
*© diſtinctly number in Words, a 
great deal farther than we uſually 


«© do, would we find out but ſome fit 


© Denominations to ſignify them by, 


whereas in the way we take now 
* toname them, by Millions of Mil- 


6c 


lions of Millions, Sc. it is hard 


cc to 


= 


wu the IT yro's Mind more opened, 
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cc _ go nd eighteen, or at moſt 
ce four and twenty decimal Progreffi- 
cc ons without Confuſion. 


In Adil lion „ 
treated of nothing but Whole Num- 


bers and Coin ; as apprehending it 


quite unneceflary as yet to acquaint 
the Learner with the Tables of 
Weights, Meaſures, Oc. 1 


In Multiplication 1 have firſt ſhewn, 
even from the firſt Principals of Nu- 
meration, how any Number may be 


multiplied by an Unit with any 


Number of Cyphers annexed, and 
from thence, by an eaſy Progreſſion, 
have demonſtrated the Reaſon of all 


the Contractions, . advanced in 


this Rule: As 1 have ven dane in 
Divi/i on. 3471 25 


When 1 come to Ad by 
which Time we may reaſonably ſup- 


and 
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and . För the Reception of 
Things more difficult, J have intro- 
duced the Tables of Weights, Mea- 
ares, ec. and given ſome ſhort Ac- 
count of the Gregorian, or New Stile. 5 


In T ulear Frafidns I have, by plain 
and eaſy Demonſtrations, endeavour d 

to obviate and remove all Difficulties 
which have hitherto render'd this 
Rule almoſt inſurmountable to a 
young Learner. 


Diviſi 2 of Deep which his 
generally been reckoned very difficult, 
for no other Reaſon, that I can lee, 
but only by being compriſed under 
ſuch a great Variety of Caſes as it 
uſually is by moſt Authors, is here, 
by one General Rule, and that only 
deduced (as being moſt natural) from 
what has been ſaid before in Diviſion 
of Whole Numbers, rendered almoſt . 
as caſy as That. And I can't ſee any 


gone Reaſon, why, with a little Con- 
| ſidera - 
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ſideration, the Value of a Quotient 
may not be determined as well in 
Decimals as in Whole Numbers; 
fince in Whole Numbers every Fi- 
gure is no other than a Decimal of 
its preceding one, 101-8 


I have next produced Five diffe- 
rent Theorems for performing Direct 

Proportion, and demonſtrated each 
of them; which is what no Author 

whom I have ſeen has done before; 
by which Means, tho many Queſti- 
ons in this and the following Rules 
may be contracted to a ſurprizing 
Degree, yet the Conciſeneſs of the 
Work does not render it the more 
difficult, but rather more eaſy, to a- 
ny one who 1s well verſed in Fulgar 
and Decimal Fractions, before he en- 
ters upon this Rule, which he onght 
by all Means to be; as it will be the 
beſt Foundation upon which to raiſe 
a Mathematical Superſtructure. 
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1 In Sing ie Fellow ſhip I hn con- 

1 trary to Al other Authors whom T {| + 
138 have ſeen, made Two Caſes, The if 
6 Uſefulneſs of which may with a ve- 8 
ll: ry little Conſideration be perceived ; 
nee in the Second Caſe, where the 
18 Partners particular Stocks are equal, 
3484 and the Times of their Continuance 


in the Joint Stock unequal, we reje& 
their Stocks, and work only with the 
Times, by which Means a vaſt ma- 
id ny Queſtions may be performed with 
| at leaſt a thirtieth or a fortieth Part 


| of the Figures they could by the 
bl! Double Rule of Fellowſhip ; under 
0 which Denomination, accord ing to 
| the * uſually given of it, it 
it 
Jiþ The daten on — the Deudle 
is, 
| Rule of e 15, 1 believe, 
Wm quite new, 


And here -I cannot but wes 


that the Second and Fourth Theo- 
rems 
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rems are of n Uſe both i in 
Single and Double Fellow ſhip. 


In the Rules of Practice, which 
are (I believe) as conciſe as in any 
other Author, I have been very co- 
= pious, as being unwilling to omit a- 
ny Thing which may be uſeful for 
the more ready and expeditious caſ- 
ting up of Accompts. 


cArithmetical Progreſſion i is alge- 
braically demonſtrated, but yet in 1o 
plain and familiar a Manner, that a- 
ny one, ignorant of Algebra, may 
by looking on the Figure which is 
put to repreſent a Series in Arizh- 
meticat Progreſſun, eaſily compre- 
hend all that is there advanced. 


In Geometrical Proportion the Cha- 
racteriſtics over the firſt, ſecond, and 
fourth Terms, and the Ratio, are to 
give a more clear Idea how to reduce 
the Theorems there demonſt rated in- 
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to Words ; which is a Method © ne- 
ver before ſaw taken. 


The Method that all the Authors 
(that I have ſeen) have advanced for 
diſcovering the laſt Term in a Series 
of Geometrical Proporitonals, or a- 
ny other Term whofe Place is aſſign- 
ed, without producing all the 1 Al 
by a continual Multiplication, will 
not hold good, unleſs either the firſt 
Term and | Ratio are the ſame, or the 
firſt Term begins with Unity, or 1; 
but I have propoſed another Method 
which 1s univerſally true for that 


Pur pole, 


In the Extract ion of the Square 
Root I have followed the common 
and uſual Method, as being (think) 
the moſt plain and caſy, 


1 in the Exir kin of the Cube 
Nat | have followed Mr. WarD's 
Method, e (in my Opinion) has 

- tr eatcd 
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FF treated the beſt upon that Subject; 


only where the Root is Leſs than 
Jiuſt, inſtead of adding the Root Fi- 
gure, as he has done, I have annex- 
ed it to the Divi ſor, thereby ren. 
dering it more like the Square Root. 


Simple Intereſt and Rebate J have 
treated of together, as being in Rea- 
lity the ſame Thing; and have in- 
ſerted a compendious Table of Smm- 
ple Iutereſt, which will anſwer for 
any Number of Days, at any Rate 


per Cent. per Annum And have 


| only juſt touched upon Compound 
,, 


I have likewiſe in every Rule in- 
ſerted Unwrought Examples to ex- 
erciſe the Learner; ſo that any one 
of a tolerable Genius, who cannot 
have the Advantage of a Maſter, 
may, by means of this Treatiſe on- 
ly, make a very good Proficiency in 
ARITHMETIC. And moſt certainly 
: the 
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the ping a Book of his "I 
into the Hands of Lads at School 
muſt needs be an excellent Means of 


haſtening them forward in Numbers, 


and likewiſe fave their Maſter a vaſt 
deal of Pains, 


This ſmall Work of mine bal been 


peruſed by ſeveral good Judges, who 
have been very importunate with me 


to publiſh it, flattering me, that as it 
is as well, if not better calculated, 

both for the Eaſe of the Maſter and 
Benefit of the Scholar, than any o- 
ther Treatiſe of the ſame Kind, it 
cannot fail of a favourable Acceptance 
in the World; which has embolden- 


ed me moſt humbly to ſubmit it to 
to the Publick, aſſuring the ingeni- 


ous Reader, that, if I have been 10 
lucky as to be any way inſtrumental! 
in rendering this Branch of Litera- 
ture more eaſy and beneficial (which 
whether I have or no, I humbly ſub- 


mit to his candid and impartial Judg- 
ment) 


The PREFACE 


» 


ew” — 


ment) I ſhall have gained my Point; 


for I aſſure my Reader, that his Im- 


rovement will be the greateſt Satis- 
action imaginable to 


 #Hlis real Well-wiſter 
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| ARITHMETIC is the et Gebe er which 

may very properly be divided into Three Parts, 
vix. Common Aritbmetic; of Aritbmetic of Whole 
Numbers; the er of Vulgar Frattions ; aud 
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Luantity, or the Whole, of any Thing: and Jis perform'd and 
managed, in all its arts, Ns th the Help of Ten Arabic Characters, 
or Numerjcal Figures, wen ordered and diſpoſed, 3 
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For ſhortening the Work, I ſhall make uſe *X theſe „ -— 
Signs, or Charatters following, whoſe Ar (the better to 


underſtand this Treatiſe)"I/wodld 5 dave the Young Learner tho- 
roughly acquainted with. N N 
r FT T7, CY C: 5 hs 
"x Þ 1 0 8 1 . + Py „ 5 - 
Signs; Names: .. 4 7 
FV Tue Sign of Addition; a8 546 is 5 more 
＋ 7 Plus, or 36, and ſi gnifies that 5 and 6 are to lg added 
: Are. togerber. © 5 


And fo likewiſe 34+4+5;+ 647, ſhews 
„chat theſe are all to be agen together, g 


— 3 Minus, N Tpe Sign of SubtraBion ; as 3—3 is 8 leſs: 37 
or Leſs. . that 3 ĩ8 to be taken from 8. 


| — Sign of Mult lication ; as 9X5 189 in- 
wr 27 Into. 3 to 5, i yy 9 is to be ee 
into 5 


A $1 F Et. } 


The Sign of Divif on;. 2s 9=3 is 9 divided 
by 3» and Tignifies that 44 is to be divided by 3. 
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The Si of Epe, Fr 3 viz. 
whenever this Sign = is placed between Num- 
bers (or Quantities) it ſignifies that they. are 
Je ual: As 88, 8 72 g9—3=6 % &%. 
hat is, 8 is equal to 8, k * to 55 
and: 93 enen to 6, Sr. 25 
The sign of Pr my or "that comment 
* called the 2 ow or Rule of Three; nl 
5 * + 3 $0 Is. 


is always'placed between'the Two I 1 Terms 
or Numbers in Proportion, Thus 2412. 
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: N Arabic Characters, or Figures; Aud likewiſe to read any 
l Number, ar tell what it is when fo expreſ d. 


5 ledge of Numeration, I fhall, in the firſt Place 7 ſhew him how to 


number any Neve Figures by a Table which 
1 CAFR a Ferig of. Three Figures; and, ſecondly, to number as far 
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7 Thou. 109 Units. 
37 Thou. 654 Units. 
3 Thou, 210 Units. 
1 Ay Units. 
607 Units. 
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Tn numerating any Number you muſt n at ibs fit Bi ure 
| towards the Right Hand, ſaying, =- Tens, frat of 
Units, Sc, always conſidering 22 each Figure | is valued according 
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to the Place where it ſtands ; that is, the firſt Figure towards the 

Right Hand repreſents only its own fimple Value, or is only ſo 

many Units as that Figure ordinarily ſtands for; the next, to- 

hg» Wm Hand, ſo many Jens; and the next fo many Hun- 
reas, Ce ; 7 8 


1 Cypher itſelf ſignifies nothing; and, if placed to the Left 
Hand of any Number, does not augment its Value, 'as it dots nor 
remove that Figure or Figures any farther from the Place of 
Unity Thus 4 771 Units, and og fignifies the fame. But, if pla- 
ced at the Right Hand of any Number, it augments the Value of 


de Figure, or each Figure in that Number, to Ten Times the 


Value it or they were before; for 4 is 4 Unite, yet 40 is 4 Tons, 
er Forty, becauſe the Cypher, being placed at the Right Hand of 
Ir, hath removed the 4 into the Place of Jens; and 44 is Forty- 


Four, but 440 is Four Hundred and Forty; for the Cypher an- 


nexed hath removed the 4 that was in the Place of, Units imo the 
Place of Tem, and the 4 that was in the Place of Tens into the 
Place of Hundred. r 


The better to explain the Table, ſuppoſe 987 was propoſed to 
be numerated, or read according to the Value of each Fig ure, as 
they ſtand in their proper Places, either of Units, Tens, or Hun- 
dreds To do which you muſt obſerve, that as 7 ſtands in the 
Place of Units, it fignifies only 7 Units, and 8, becauſe in the 
Place of ens, is Eighty, and 9, becauſe in the Place of Hundreds, 
is Nine Hundreds. Yer, tho' 7 ſtands in the firſt Place in Order 
of Numbering, you muſt note, that in reading Numbers, you 

een. begin 55 the firſt Figure at the Left Hand, fo the 
propoſes Number will be read thus, Nine Hundred Eighty: Seven. 
f you rightly obſerve the Explanation. of this Table, there is 


but one Obſervation more that ſeems needfal to the right under - 


ſtanding of ir, which is, thut the Table is naturally divided into 
Periods of Three Figures each, and that every firſt Figure to- 
wards the Right Hand of every Period is uiii, the ſecond Tens, 
and the third Hundreds, either of Units, Thouſands, or Millions, 
according as they ſtand in their proper Places. | h 
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Having thus ſhewn how to numerate as far as Nine Figures, 
I ſhall now: give Inſtructions how to numerate as far as Sixty Fi- 
gures by the following Table; which was a Hint I firſt took from 
the Great Mr. Lockz's Eſſay upon Human Underſtanding : Which, 
however, it too ditfeult for a young Lerner, may well be o- 
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If the firſt Table be rightly underſtood, — is wab one Ob- 
egoing Table: eaſy, which is, 


e ſo is This 


ervation neceſſary to render the fore 


that as That is divided int 


divided! into Periods of Six wean | 
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| cient Explanation of it. 


273475 Nomilions; 123609 Octilions; 
157845 Septjlions; 507456 Sextilions; 
' 345079 Quintrilions; 198067 Quatrilions; 
514856 Jrilions; 847032 Bilions; 
967108 Millions; 54650% Units. 


UH much eaſier. it is to numerate great Numbers, and how much 


clearer an Idea any one will have of ſuch Numbers by making 


uſe of the Word Bilions inſtead of repeating Millions twice, and 


_-Gilions inftead of repeating it three Times, c. I leave to any ju- 


dicious and impartial Reader to determine. | 
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, Of: ADDfT TO R. 


A DDITION is a Rule whereby the Sum, or Total A- 

mount, of ſeveral Numbers is diſcovered, and is two-fold, 
viz: Addition of one Denomination, commonly called Addition of 
Whole Numbers ; and Addition of ſeveral Denominations, as of 
Pounds, Shillings, Pence, c. | 5 


SECT. 1. Appition or Whotz NumBzRs. | 


| The firſt Thing to be obſerved in this Rule is the true diſpo- 


ling or placing the Numbers to be added, ſo that Figures of the 
fame Value may ſtand under each other, viz. Units under Units, 
Tens under Tens, and Hundreds under Hundreds, &c. Which 
being done, draw a Line under, and then Addition is thus per- 


formed; 
= R'U.L.E.- | | 
Begin at the Units Place, and add togetber all the Figures which 
fand in that Place, and if their Sum be leſs than Ten, ſet it down in 


ts on Place of Units; but if more than Ten, fet down the Overplus, 


er what is above the Ten (or Jens) and carry as many Units as there 
are Tens, adding them, and all thoſe Figures that ſtand in the Place of 
Tens together, as you did in the Placg of Units, ' ftill-remembering to 
carry. ſo many Units as there are Tens in the Sum, to be added yo 
| | uf ace. 


I call only mer how this Table is read, which will be a ſuf- 
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Place of Hundreds, and ſo proceed until all is dene; and if you þ 
any Ten (or Tens) in the laf Place, ſet ſo many Units at the Left 
Hand of the other Figures, and you will have the Sum, or Total N ; 
mol; chad.” ,,, 302 Tons og 
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2 = 5 
1 3 

4 
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nd 452154 
Sum or Amount, 498867 
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Beginning at the Place of Units, ſay 3 and 4 is 7, which, be- 
ing leſs than Ten, ſet down underneath its own Place of Units; 
and then proceeding to the Place of ns, ſay 1 and 5 is 6, which 
likewiſe Er down in the Place of ens; and then proceed to the 
Place of Hundreds, Sc. umil all is done, Mill ſetting down the 


== Sum of each particular Line underneath its own reſpective Place, 
= and the Sum, or Total Amount, is 498867, as in the Example. 


Let it be required to find the Sum of 76343 + 65676+ 


$--7 «v 
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The Numbers being placed as before directed, will 96343 


ſtand as in the Margin. Then beginning at the Place 65576 
of Units, ſay 4 and 3 is 7, and 4 is 11, and 6 is 17, and 4754 
3 is 20; here (becauſe there is no Overplus above the 473 
20 or TWO Tens) ſet down a Opber in the Place of 84 
Units, and carry zhe 20, or TVO Tens, to the Place ———— 
of Tens, (where they are only 2) faying 2 that I car- 147330 
ried and 8 is 10, and 7 is 17, and 5 is 22, and 7 is 29, f 
and 4 is 33; then ſet down the- in its own Place of 

Tens, and carry the 30 or Three Tens (which are really 300) to 
the Place of Hundreds (where they are only 3) ſaying 3 that 1 
carried and 4 is 7, and 7 is 14, and 6 is 20, and z 4s 23; then 
ſer down the 3 in its own Place of Hundreds, and carry the 20, or 
Two Tens (which are really 2000) to the Place of Thouſands, 
(where they are only 2) ſaying,” 2 that I carried and 4 is 6, and 
5 1s 11, and 6 1s 17; then ſer down the 7 in its own Place of 
Thouſands, and carry the Ten (which is really 10000) to 
the Place of ent of Thouſand; (where it is only 1) ſaying,'T 
that I carried and 6 is 7, and 7 is 14; then ſet down the 4 under 
its own Place of Tens of Thouſands, and for the Ten to be carried 
(which is really 100000) place 1 at the Left Hand, and the Work 
is finiſhed, So the Sum, or Total Amount, is 1473320. 
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The moſt uſpal Way of Proving Addition is by cutting off the 
upper Line, and adding up the other Lines by themſelves: Then 
add that Sum to the upper Line ſo cut off, and the laſt Sum (if 
- whole 1 be _ will be/ equal — 3 firſt 

ound; and if not, there is an Erro in one f. the Caſtings up, 
which you muſt take Cire to diſcover and borrect. 
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Total, or firſt Sum, 3372827 95 
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35 Proof 3372827 
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Or Addition may be proved by dividing the Numbers to be ad- 

ded into Two or more Parcels, and finding the Sum of each of 

them; and then if the Total Sum of thoſe particular Sims is e- 
dual to the Total Sum firſt found, it proves the Operation true. 
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The Total Sum 330958 The Sum of the 33 958 | 
ä o Parcel 1 19. 
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NRO EXAMPLES. 


r e 
in this preſent Tear 17 52, will be 21 Years of Age? Anſ. An- 

. Ex. 2. There are Two Numbers, whoſe Difference is 2867, 
and the Leſlſer 4785; what is the Greater? Anſ. 7652. 
88 1 50 
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Ex. 3. In the Year 1456 a Gentleman purchaſed an Eſtate 
for the Term of 999 Years; I demand in what Year the Leaſe 
will expire? Anſw. Anno 2475, I LEI In 


Ex. 4; A certain Man has 3. Sons, the Eldeſt of which is 4 
Years older than the Second, the, Second is 2 Years older than 
the Youngeſt, who is now 13 Years old, and the Father is ex- 
actly as old as all his Sons; I demand each of their Ages ? 
Anſ. The Father's Age is 47 Years; the Eldeſt Son's 19 Tears; 
and the en eng ns OO 


1 1 a 1 8 — as „ 3 

Ex. 5. A Man was born in the Year 1665, at 30 Years. of 
Age he had a Son born, and died when his Son was 45 Years 
old; I demand in what Lear the Son was born, in what Year 
the Father died, and how old he then was? Anſ. The Son 
was born in the Year 1695; the Father died in the Year 174 05, 


aged 75 Lears. 


Ex. 6, In this preſent Year 1752 a Leaſe of an Eſtate was 
granted for the Term of 99 Years; I demand in what Year. it 
will be eyptred'f” uſe Ano" u8515) 1 


Ir 4 


Ex. 7. May the 1ſt, 1752, A. bor rowed of B. 75 J. June the 


3 4 


7th he borrow'd 85 J. and September the 16th he borrow'd juſt 
ſo much as he had borrow'd the other two Times; 1 demand the 


? 
* : 


Total Sum borrowed? Arſe 3 20 , | 
* ö L : 2 Pl 
* | 8 
— 3 2 2 f 8 5 5 : — 2 - . eure, ; "_ . 
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N - Addition e ſeveral Den ominations due Regard muſt be taken! 
J co place all Numbers of the ſame Denomination underneath. 
each other; that is to ſay, in adding Money Pounds muſt be pla- 
ced under Pounds, Shillings under Shillings, Pence under Pence, 
S And fo for Weights, Meaſures, &c, And then the Ope- 
ration is thus perfe g 

RO 4. © 

Firſt, Find the Sum of thoſe' Figures of the loweſt Denomination 
and then conſider bow many of the next ſuperior Denomination that 
Sum makes, and carry ſo many Units to be added to the Figures of 
the .next ſuperior Denomination, rememlering to place the Overplus 
(if any) ungerneath the Figures of its own D-nomination ; and [* 
proceed Ire n one Dencmination to another until the Wark is gui hed 


5 A TABLE 


* 
— — — 
— * 


* * d * 
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— 
— * An , 
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10 Arithmetit. 5 — 


A TABLE of ENGLISH COIN 
2 . f b © Ort ons 4. — « Grin, 
1 d. Ferri. 10 4. = an Angel. 

| 482 74m 1 7 . Shilling... . 68. 8c. à4 Noble, 
960 == 240 & 20. 1 I. R 2% e en 


43000 J ſignifies Pounds, 5. ane d. Pence, and ꝙ. — 

whether placed over or at the Right Kana, of Numbers. 
. 

As 27. 7.9 3; or 271.7 5.9 d. 3 4. ſignify each 4 them 

27 Pounds, 7 Shillings, and 9 Pence, 3 e £* | 


= 


But it is iy uſual ro F 1 Fartbing. 
expreſs Fartbings by a += 32 Fartbingi, or an en. 
Frafion, as in the Mar- 3 Faribings. | 

ak and then the above „ 0 


oney would be expreſe d thus, 25 . 7. 9 3; or 27 l 71. 9 4 4 


. 


| TABLES # be learn'd by Heart, for the more ready caſting * 
Examples in ENGLISH Coix. 


„ e 


Ly "I 


„3 FHH bs "eames. AR 
* 1 . VVVVV 5 
477 ini e 7 
8 2 2832 — 8 (2402 96 — 840 = 2160 8 
12 * 336 ů 936 = 3108 9 50 2 30180 9 


16=4\49=10| 48 = 40/120 = 10 80 r 4,200 10 
20 . 544 = 11 10 = 51132 = 11 0 5 z20 = 11 
24 = 0/48 = =12 72 ='6 144 * T2 2 61240 = 12 


— 
= - 


„ 9 » — — 


x EXAMPLES "WY 0 SEAT 
Ex. 1. Lt it be required to find the Sum of 235 l. 15 6 94 
+ 95 I. 15 4 f. T 7. 18 5, 1 44.7 96 


— — 


So 


Which being ordered for Operation (as 2 5 7 4 


before directed) will Rand as in the Mar 95 1 
gin. | | 6 7 2 18 1 10 4 
| 1 fy 
Total £ 349 03 74 
. 9 5 Eh Virſtz 


* 


; 
ee He's OR. * OTE In 2 ; 8 — $954 £4 wks by 4 * 7 3 = - 


find their Sum 17, i. e. 17 Ten Shillin 


e 


Firſt, Begin with the Farthings, and adding them all together 

u'Il find their Sum 6 % = 1 4 d. ſer down 5 d. underneath its 
own Place of Faribings, and carry the 1 d. to the Place of Pence, 
adding it and all the Pence together, and you'll find their Sum 
31 4. 2.7 d. (for 24 4. = 2 5' by the Table) and 31 d. — 


21 4. = 7 4. then ſet downthe 7 d. underneath its own Place of 


Pence, and carry the 2 f. to the Place of Shillings, adding them 
and all the Shillings together, and you'll find their Sum 63 6. 
= 3 J. 3 5. then fer down the 3 3. undernearh its own Place of 


_ Shillings, and carry the 3 J. to the Place of Pounds, and adding 


them and all the Pounds together (as directed in //Þole Numbers) 


you'll find their Sum 349 /, Conſequently, the Total Sum is 
340 J. 3 4. 7 7 4. 12 2 Ts 1-5 


| : 562 i 3 2 doth 8 9 13 £4 
Ex. 2, A Merchant, looking over his Accompts, found that 


4 owed him 273 J. 165.4 d. B. 781. 145. 91d. C 1461. 175. 8 4d. 


FF 174567 kev gd Fog kt 9 50 6: 
G. 45 J. 85s. 7 4d. H. 931. 18 3. 11 4 J. 17 l. 185. 93 4. 
K. 176 J. 19 5. 6 d. IL. 146 J. 145. 8 4. AH. 145. 8 4 dl. I de- 
mand how much they all owe him? 7. . d. 
5 A Debtor — 273 16 4 
Sometimes you may meet with B. _—— 78 14 9 
Accompts which are very long,  C,—P—- —— 146 17 be: 
and in fuch a Caſe you may divide D 
it into ſeveral Parcels, and find E. — 
their ſeveral Sums, and then the F 
Sum of all theſe will be the Total G. 
Sam mquire dds 1 954 5 4 
Or you may add as in the Mar- I. —— 17 18 93 
in, vix + 4.3 d. 4 44. 4d + K.. 176 19 6 
d. 1d. 2 11 qrs. 2 4 d. ſet L. — 146 14 8 
down the 3 d. underneath, and 1... — 0 14 84 
bear the 2 d. in Mind; then (if — 
you think twill be too burdenſome Total 12 
to your Memory to bear the um — — 
of all the Pence in Mind) you may . 8 
add as far as 60 d. 5 1. thus; 2 that was carried-{-8-$4-6 


1749 19 


— 
* 


9769 = 66 l. 2 5 5.6 d. then (neglecting the 


51.) the Overplus 6 +10 +8 +9 +4 = 37 d. 3. 14. 
fer 1 4. underneath its own Place of Pence, and carry 8 (for 5 6. 
＋ 335. = 856.) to the Units Place of Shillings, which you may 
add up firſt (as in M hole Numbers), and you'll find their Sum 
79 s. ſet down the 9s in the Units Place of Shillings, and carr 
the 7 Tens to be added to the Tens Place of Shilling, and you'tl 
gs, ==8/. 10s. ſet down the 


in the Tens Place of Shillings, and then there will be 19 * un- 
| | B z det 
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der; then carry the 8 J. to the Units Place of Pounds, and pro- 
ceed as before until all is finiſhed, and you'll find the Total Sum 
1749 1.19 s. 1 4 d. as in the Operation. 5 


UNW ROUGHT. EXAMPLES. 6 1 
Ex 3. What is the Sum of 723. 12 f. 4 4 d. +6431. 18 5. 34 d. 
＋ 523 J. 16 . 4 1 4 + 354 J. 17 . 3 4 4. 7 95 J. 19 5. 3 4 d. + 
27 J. 12 5. 7 4 d. ＋ 9 l. 18 . 4 4 d. + 19 . 4 4. + 744? 
Anſ. 2380 h 145. 7 + A. 8 75 | 


Ex. 4. What is the Sum 2765/.19 5. 3 4 d. 3764 J. 17 f. 11d. 
9837.17 . 9 4 4 4 786 J. 141.844. + 543 1.125.104 4. 
358 J. 175 234d. + 76 J. 18 f. 6 4. ＋ 39 J. 16 5. 8 4 4 4. 

49 J. 19 3 34. + 73 J. 16 1.7 3 4. + 185. 7 3 d.? 


Anſ. 9465 1.9 5. 7 4 4. 


Ex. 5. What is the Sum of 2761.18 5. 94 d. 365 J. 175 34 4. 
＋ 437 1.16 5. 2 4 d. +576 1.14 5.83 d. +4371. 18 f. 6 1 d. + 
284 J. 16 5. 7 1 4. + 27 4. 121. 3 1 d. 1 9 J. 155. 824.8 
Anſw. 2417 J. 10 1. 7 5 4. e Du e i e eee 
Ex. 6. What is the Sum of 9 J. 15 4. 8 4 4.27 1. 12 1. 3 14. 
+ 284 / 16 . 7 4 . + 437 J. 18 3. 6 4 d. ＋ 5761. 14. 8 3d; 
＋ 437 J. 163. 7 74 + 365 J. 175. 35 d. + 276 J. 18 5. 9 f 4. f 
eee i 


Ex. 7. A certain Gentleman owed to 4. 987 J. 16 f. 5 4 d. 
to B. 79 J. 12 5, 6 d. to C. 756 J. 9 5.8 f d. to D. 571.8 s: but 
being deſirous to get out of Debt, ſold an Eſtate, and with the 
Money diſcharged thoſe ſeveral Debts, and had 1765 J. 19. 11 4, 
left; I demand how much he ſold the Eftate 'for ? 
F Anſ. 3647 J. 65.7 d. | 


Tx. 8. A Farmer, going to a Fair to buy Cattle, made theſe 
ſeveral Bargains ; For 4 Yoke of Oxen he gave 10 J. 15 5,'6 d. 
per Yoke ; for a Mare and Colt 8 J. 175.64. for a Nag 7 I 18's, 
tor a Cow and Calf 41. 125. 64, for 2 Score of Sheep 87. 155. 6d. 
per Score; and for 3 Score more 6 J. 12 4. per Score; his other 
Expences were 7 s. 6 4 d. and he carried home with him 
1 J. 145. 8 + 4. I demand how much Money be brought to 
Fair } Anſw. 103 J. 19 5. 3 1 d. EE 


Any or all the Examples in Audition may be varied (as you ſte 
in the'5th and 6th Examples) ſo as to make a Variety of Exam- 
_ ples, which will not only be equally as inſtructive to the Young 

Learner as new ones, but will likewiſe prove each other, and ren- 


der 


al 


Of Sub? raction. 13 


e 


Chap. 4. 


der the Buſineſs of his Maſter (if he has any ſuch) much more 
T think it an unneceſſary Thing (and what would rather ſpin 

out Time, and retard the Eearner, than be of any real Advan- 
tage to him) to go through either Addition, or Subtraction, of aux 
of the Weights and Meaſures; ſince whoever underſtands Addition, 
and Subtraclion of Coin, cannot (when he comes acquainced with 
| the Tables which he will ſee in Reduction) avoid knowing how” 
to add, or ſubtract Numbers of any Denomination whatſoever. * 


1 — 


— 
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UBTRACTION is a Rule whereby one Number is ſub- 


tracted, or taken from another, and ſo the Remainder, Diffe- 
rence, or Exceſs diſcovered. : 


of 
5 


=_ As for Example: Suppoſe 3 was taken from 5, then 2 is the 
= Remainder, or (which is all one) it is the Difference between 3 
and 5, or the Exceſs of 5 above 3. So conſequently the Subtra- 
bend, or Number to be ſubtracted, can never exceed the Num- 
ber from which it is to be ſubtracted or taken. 
And this Rule is two-fold (like Addition), viz. Subtration ' of 
one Denomination, commonly called Subtraction of Whole Numbers, 
and Subtraction of ſeveral Denominations, as of Pounds, Shillings, 
Pence, S. 5 3 | > 


* 


SECT. 1. Of SUBTRACTION OB Wrorsz NunprRs. _ 


In Fubtraction of Whole Numbers, you mult firft obſerve to place 
the Subtrahend, or Number to be ſubtra cted, under that Num- 
ber from which it is to be ſubtracted, obſerving (as in Aduition 
to place Figures of the ſame Value under each other, viz. Uni 


under Units, Tens under Tens, and Hundreds under Hundreds, 
= ©c. And then Subtraclion is thus performed. © 


Firſt, Begin with the Figure that ſands in the Units Place of ths 
Subtrahend, and (if it can be done) ſubtract it from the Figure 4 
a | 5 bovs 


* 


r 


14. Arithmetic Chap. 4. 
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- | bove it, ſetting down the Remainder or Difference (if any) in its 
proper Place; or (if there be none) ſet a Cypher under. But if the 
upper Figure be leſs than the lower, then you muſt add 10 to the upper 
igure, and from that Sum ſubtraf the lower Figure, ſetting down 
the Remainder ; or (which is all one) ſubtra# the lower Figure from 
10, and to that Difference add the upper Figure, ſetting down the 
Sum, as before directed; then, becauſe Io thus added was ſuppoſed to 
be borroxved from the next ſuperior Place, you muſt add 1 to that Place 
of the Subtrahend, and then ſubtra# it from the Figure that ſtands 
_ it, as before; and ſo proceed from Figure to Figure until all is 
nie. 5 


Ex: 1. Let it be required to find the Difference between 
7658 and 4316. Or let 4316 be ſubtracted from 7658. 8 


The Numbers being placed as before directed will ſtand thus: 
e . 658 | | 
A 16 


KRemainder, or Difference 3342 

Beginning at the Units Place, ſay 6 from 8 and there remains 
2, which ſer down underneath its own Place; then proceed to 
the Tens Place, ſaying 1 from 5 and there remains 4, which ſet 
down underneath its own Place ; and then proceed to the Place 
of Hundreds, ſaying 3 from 6 and there remains 3, which ſer 
down as before, underneath its own Place; laſtly, proceed to the 
Place of "Thouſands, ſaying 4 from 7 and there remains z, 
which likewiſe ſer down in its proper Place, and the Work is fi- 
niſhed, and the Remainder, or Difference, found to be 3342. 


Ex. 2. Let it be required to ſubtract 67250 from 74346. 


The Numbers being placed as you ſee in the 74346 
Margin, begin at the Units Place, ſaying o from 7250 
6 and there remains 6, which ſet down under- — 


neath its own Place; next proceed to the Place Rem. 7096 
of Tens, ſaying 5 from 4 I cannot take, but 5 — 
from 14 and there remains 9, or (which, I be- | 
lieve, will be ſomething eaſier for a Youngſter) 5 from 10 and 
there remains 5, and 4 is 9; ſet the 9 underneath its own Place; 
then you muſt proceed to the Place of Hundreds, ſaying 1 that I 
borrowed and 2 is 3, from 3 and there remains o, which ſet un- 
derneath its own Place ; then proceed to the next Place, ſaying 
7 from 4 I cannot take, but 7 from 10 and there remains 3, and 
4 15 7, which 7 ſet underneath its own Place; laſtly, proceed 2 


—— — 


7 
* 


en nter 3 W e 


* 
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the next Place, ſaying 1 that I:-borrow'd and 6 is 7, from 7 and 
there remains o, which it is ſuperfluous to place underneath-; for 
a Cypher at the Lefc Hand of any Number (as I ſaid before in 
Numeration) does not alter its Value: So the Remainder, or Dit- 
ference, is 7096. FE ee off 18 
The Reaſon both of 4ddition and Subtract ion, and the Methods 
of Proving them, is evidently grounded upon this ſelf-evident 
Propoſition: Every Whole is equal to all its Parts taken tage- 
ther. Euclid 1. Ax. 19, | | 3 


Ex. 3s 
r RR 
Take 38704 a Part of that Whole, n 
Rem. 3899 the other Part. e 


Proof 47603 = 38704 + 8899 = the Whole. 10 


Proof 38704 = 47603 — 8899 = the Subtrahend; 5 


In this Example the Number from which Subtraction is to be 
made, viz. 47603 is the Whole, and the Subtrahend 38704 1s a 
Part of that Whole ; wherefore it is evident, that, if. thar Parr 
be taken or ſubtracted from the Whole, the Remainder 8899 
will be the other Part. And for the ſame Reaſon it 1s certain, 
that if the Subrrahend 38704, which is one of the Parts, be ad- 
ded to the Remainder 8899, which is the other Part, it will 
make up the Whole. 47603, which is the moſt uſual Way. of 
proving Subtraction. Or, it from the Whole 47603 you take 
the Remainder 8899, a Part of the Whole, the Remainder will 


be the Subtrahend 38704, the other Part. See the Operation. 


UNWROUGHT EXAMPLES. 
Ex. 4. King Charles the Firft was beheaded the zoth of Ja- 
nuary, 1648-9 j 1 demand how many Years ago it WAS laſt 30th of 
January, it being now September the 23d, 1752? Anſ. 103 Tears, 


Ex. 5 The great Fire of London was in the Year of our 


Lord 1666 ; I demand how many Years ago it was, it being 


now in the Tear 1752} An. 86 Years. 


Ex. 6. The Gunpowder Treaſon was in the Year of our 
Lord 1605 ; I demand how many Years ago it was, it being © 
pow in the Year 17527 rf. 147 Years, 


Ex. 7. The 


* 
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Ex. 7. The Spaniſh Invaſion was in the Year of cur Lord 
1588; I demand how many Years ago it was, it being now in 
the Year 17522 Anſ. 164 Years | 


Er. 8, A certain Man in this preſent — 5 1552 is 79 Years 
of Age; I deſire to know in what Year he was Ini 5 
Aeſ. Anno 167) 3. e 


Ex. 9. King IVilliam the Firſt conquer'd Eng land in the Vear 
1066; I demand how many Years ago it was, it being now in 
the Year 1752? Af 686 Years. 


* 8 8 


SECT. 2. Of SUBTRACTION OF SEVERAL DENOMINATIONS. 


IN Subtraction of Several Denomirations you muſt obſerve (as 
| before in Addition) to place Numbers of the ſame Denomina- 
tion under each other; viz. Pounds under Pounds, Shillings 
under Shillings, and Pence under Pence, &c. And then it may 
be perform'd by obſerving this on | 


Ke 1 RO LM; 


Begin at the loweſt Denomination, and ſubtract that Figure, 
or thoſe Figures, of the Subtrahend (if it can be done) from the 
Figure, or Figures, of the ſame Denomination, that ſtand over it, 
or them, ſetting down the Remainder (if any) or (it not) a Cy- 
pher, under the Figure, or Figures, of its own Denomination. 

ut if it cannot be done, you muſt add as many Units as are con- 

tained in an Integer of the next ſuperior Denomination to the 
upper Figure, or Figures, ſetting down the Remainder; or 
(which is all one) ſubtract the under Figure, or Figures from 
as many Units as are contained in an Integer of the next ſuperior 
Denomination, and to that Difference add the upper Figure, or 
Figures, ſetting down the Sum; then proceed to the next ſuperior 
Denomination, where you muſt pay what you borrowed by add ir 
an Unit to that Place of the Subtrahend, and proceed (as before) | 
until all is finiſhed. _ yas Os. 7 


EXAMPLES in COIN. 


* . : Ex. 2. . 
g F 50 ; 4. d. F wn * . 15 4. 
rom 750 12 92 | rom | 842 19 24 | 
Take tz '-B' ?F Take 456 11 92 : 


2 
2 


mainder, or Difference 3851 185. 4 1d. 
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The iſt of theſe Examples is ſelf-evident. In the 2d, beginning at 
the Place of Farthings, ſay 3d. from 74 I carnort take (wheretore | 
add 1d. or 4qrs. to the 19. and the Sum is 5 rc.) but 34 from 
$qrs. and there remains 44. which ſer under; or (which I believe 
may be eafier for a Learner) ſay 4 d. from 4 d. I cannot take: 
but 3.4. from 14. or 4qri. and there remains d. and 4 d. is 4d. 
which Sum ſet down under; then proceed to the Pence, ſay ing, 
1 that I borrowed and 9 is 10, from 2 I cannot take (here bor® 
row) 1s = 124.) but 10 from 12 and there remains 25 and 1 is 
4, which Sum ſer down under; then proceed to the Place of 
Shillings, ſaying 1 that I borrowed and 11 is 12, from 101 cate 
not take, (here borrow 11. ® 20 5.) but 12 from 26 and ers 
remains 8, and 10 is 18, which ſer down under; and then pro- 
ceed to the Pounds; ſaying 1 that I borrowed and 6 is 9, ffoty & 
I cannot take (here borrow 10) but 7 from io and there remaliis 
3, and 2 is g, which place under, and proceed {as before in 
I hole Numbers) until all is finiſhed, and you'll find the Ree 


Ex. 4. Suppoſe a Gentleman had in Caſh 3456 J. out of which 
he paid 2769 J 14 5. 4 + d. I demand how much ready Caſh ha 
would ſtill have? CE FO 

| Caſh 3456 oo os 
Paid 2769 14 4x 


— 


Remains in Caſh £ 686 1 7+ 


Proof 3456 o oo_ 


Proof 2769 14 45 


nd 


—— — 


Iain Suberbetiem of dnl Denominations may be proved aftes 
Me ſame Marner as Subtraction of Whole Numbers. See the /aft 
Example. ä | ; 


UNWROUGHT EXAMPLES. 


Ex. 4. Su poſe you had made A Payment of 743 J. 172 4. 644, 
before which Time you had by you in Caſh 1000 J. I demand 
how much Caſh you would ſtill have? Anſ. 256 1. 7 4. 5 f d. 


Er. 5. 4. barters Broad- Cloth worth 87 J. 12 s. 0 4. with 
Z. for Holland worth 93 J. 2 5. 4 d. agreeing that the Ballance 
mould be paid in Caſh, which I defire to know  Arſ. The 
Ballanc e due to Bis 5 J. 9 s. 7 d. ED 


Ex. 6. Suys 


18 


DW 


iſ 
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Ex. 6. Suppoſe you had a Mortage upon an Eſtate of As, 
of 765 J. ro 3. and that H. willing to get out of Debt, ſold it to 
you for 975 J. I demand how much. Money you muſt pay to 4? 
Anſ. 209 l. 10 s. | | | 5 


Ex. 7. Suppoſe you had received 769 I. 14 5. 7 4 d. and was 
to pay 843 J. 12 5. 3 d. I demand how much would be wanting 


to make up the Sum? Anſ. 73 l. 17 5. 7 4d. 


Ex. 8. What Sum is that, which being taken from 1000 J the 
Remainder will be 643 J. 17 5. 4142 Anſ. 3 56 l 28. 7 4 4. 


Ex. 9. What Sum is that, which being taken from 1000 J. the 
Remainder will be 356 J. 2 3. 74d? Anſ. 6431. 17 s. 44d. 


To make a great Variety of Examples, you may (if you pleaſe) 
vary the other Examples in Subtraction, as J have the laſt two. 


I. ſhall now give ſome Examples which will ſerve to exerciſe 
both Addition and SubtraBion. 


Ex. 1. Suppoſe you had by you in Caſh 2351 be $44. 
when you received three Bills drawn upon you, the Firſt for 
143 J. 17 5. the Second for 176 J. 6 s, and the Third for 89 J. 
2 4. I demand how much Money you want to pay off theſe ſeveral 
Bills? Ds * 

Eel Firſt Bill — 143 17 o 

Second Bill — 176 o6 ao 

Third Bill — 89 o2 oo 


Total 409 os Oo 
Subtract Caſh 235 15 084 


5 Anſ. £ 173 09 03% 


UNWROUGHY EXAMPLES 
Ex. 2. Suppoſe . owed you 547 l. and that on the ad Day of 


1 1752, he made you a Payment of 94 J. 12 J. 6 d. the 7th 
0 


May he made another of 127 J. 15 s. 6 d. the 3d of June he 
made another of 67 J. 4 4. 5 d. and the 24th of June he made 
another of 134 J. 17 s: 8 d. I demand how much A. is till in- 
debted to ou! Anſ. 122 J. 9 4. 11 d. | | 


Ex. 3. 4, B, and C, diſcourſing of their Money, ſays - 1 
_ i W 


3 
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have 325 J. 16 3, 4 + d. ſays B, I want 47 J. 17 .. 9 + d. of ha- 
ving ſo much; and ſays C, if the Difference between your two | 
Sums was added to mine, I ſhould have juit ſo much Money as 
bath of you; I demand B's and C's Sums of Money 2 Anf. B's 
Money was 277 /; 18 s. 7 d. and G's Money 555 J. 17 62d. _ 


Ex. 4. Suppoſe a Gentleman bought an Eſtate for 1743 J. and 
Stock to the Value of 164 J. 17 s. and Houſhold Goods to the 
Value of 79 J. 12 s. and was to pay down 995 J. 10 5. in Hand, 
and the reſt the Michalemat following; I demand how much the 
whole Sum was, and likewiſe the Michaelmas Payment:? 

Anſ. The whole Sum to be paid was 1987 J. 97, and the 
Aichaelmas Payment 991 J. 19 5. | 


Ex. 5. A certain Man at 31 Years of Age had a Son born, 
and died when his Son was 14 Years of Age, which is now 20 
Years ago; I demand in what Year the Farher was born, in 
what Year he died, and how old he then was; and likewiſe the 
Age of the Son, and the Year when he was born, it being now 
mithe Year 17523}. 1 1 
Anſ. The Father was horn in the Year 1687, and died in the 
Year 1732, aged 45 Years; and the Son was born in the Yeay 
1718, and is now 34 Years of Age. | 


Ex. 6. There are five Bags of Money containing as follows, 
viz, The firſt Bag 47 J. 15 J. the Second 58 J. 12 f. the Third 
6 J. 18 5, the Fourth 107 J. 16 7. and the Fifth 247 J. 19 5, 
ut, one of the Bags being loſt, there was in the four remaining 
Bags but 462 J. 2s. I demand which Bag was loſt} Anſ. The 


Lo — 3 - - — 
e W. 
Of MULTIPLICATION, 
O NE Number is ſaid to multiply 88 when the Num- 
ber multiplied is ſo often added to itſelf as there are Units 


in the Number multiplying, and another Number is produced 
Euclid, 77 Def. 15. y 1 | N e f E 


So that MurrT1prication is only an eaſy and conciſe Way 
pf adding any Number to itſelf any propoſed Number of Times, 
aud finding the Sum. And that Number given ta be added ap 

& 3 m 
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increaſed is called the Multiplicand. That Number which denotes 
the Number of Times it is to be added is called the Multiplicator, 
or Multiplier. And the Sum or Number produced the Product. 
The Two firſt of which are likewiſe called Factors, and are al- 
ways given; but the latter required, 8 5 
| 8 Multiplicand, Factors 
5 Multiplier, or Multiplicator, F given 


42 The Product required, 
That g times 8 is 40 evidently appears by Addition, 
viz, by ſetting down 8 five times, and adding them 
Into one Sum: Which likewiſe plainly demonſtrates 
what I faid before, that Multiplication is only a conciſe 
and compendious Way of adding any Number to it- 
felt any propoſed Number of Times. | 49] 


R —- 
OO OC 0 ©O 0 


| But , before you procced to Multiplication, this Table follow- 
1 Ing muſt be perfectly learned by Heart. | 


| MULTIPLICATION TABLE 


* 


[ . 4 = 16 7 = 49" 
| « 35 + | 2 = | | 8 = 56 
j EE 2 6. 63 
| . TL Ve 28 = 77 | 
| . | 8 =, 32 12 = 84 
[ 2 X i 75 5 5 9 = 36 3 ] 8 
| 33314 11 = 44 x 
9 ln, 
e 
133233 
—— 1 8 = 40 | — — 
FS | 9 = 45 EY” 1 
5 1 1 2 55 e tm. = 
- 6p CEE bg End % © 105 
| @& 28 6 36 3 AED | 
3-255 7-43-24: þ 5 11 = 121 
9 = 27 [6 8 = 46 '] 143 = 132 } 
| e | 
15 | {12 = 36 12 = 9, 12 X12 > 144 | 


—_ __ - | — v e bene, e, 54 —— 
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lf the Signs, or Characters, at the Beginning of this Treatiſe be 
I age underſtood, I think it will be an unneceſſary Task 
to give any Explanation of this Table. The only Thing I ſhall 
W obſerve is, that 6 * 3 = 3 X 6, and 9 X 8 5= 8X 9, Ge. That 
W is, 6 times 3 is the ſame as 3 times 6, and 9 times 8 is the ſame 

| as 8 times 9, Sc. And ſo throughout the whole Table. | 


Indeed, if the Table had gone no farther than the Products of 
any two ſingle Figures multiplied into each other, it would have 
performed any thing in Multiplication or Diviſion + But as the Ta- 
1 ble of Elevens and Tayelves may be of uſe in contracting ſome 
Sums (eſpecially in Compound Multiplication, and Diviſton) 1 
thought fit not to omit the Products theſe Numbers. 


The Reaſon for my leaving out the Products of 10 is becauſe 
any Number is multiplied by 10, by annexing a Cypher to that 
Number; which is evident from what has been ſaid in Numeration, 
ſince the Cypher annexed removes the Figure that was in the 
Place of Units into the Place of Tens, and that which was in 
the Place of Tens into the Place of Hundreds, S. So that 
2 & 10 == 20, 3 X 10 — 30, &c. From whence may be dedu- 


| ced this | 
=: RU L E. 
I hen jour Multiplier is 10, 100, 1000, &c. that is, an Unit. 


quith any Number of Cyphers annexed, annox as many Cyphers to the. 
Multiplicand as you have in the Multiplier, and you have the Pro 


duct required. 

| EA | EXAMPLES. 
$432 X 10 =— $4320 
7624 X 100 — 762400 
843 Xx 1000 = 843000 
843 X 10000 = 8430000 


754 X 109000 7 5400009 


Havin |* mpg thus far, I ſhall now ſhew how to multiply 
by ſuch Figures as will exerciſe the Table, which is perform'd 


by this 5 8 5 | 
|  "CENZRAL RU DÞ £4 7 


You muſt always begin with the Figure that ſtands in the 
Units Place of the Multiplier, and with ir multiply the Figure 
that ſtands in the Units Place of the Multiplicand, and if their 
Produtt be leſs than Ten, ſer it down in the Place of Units in the 
Froauct: but if ir he more than Ten (or Tens) ſet down only the 
| | | Overplus 
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Overplus, or what is more than the Ten (or Tens) and carry the 


ſaid Ten (or Tens) in Mind, until you have multiplied the next 


Figure of the Multiplicand, which ſtands in the Place of Tens, 


with the ſame Figure of the Multiplier, to the Product of which 
add ſo many Units (which are in Reality ſo many Tens) as you 
carried Tens in Mind, ſetting down their Sum if leſs than Ten; 
but (if more) the Overplus of their Sum above Ten (or Tens) 
in the Second (or Tens) Place of the Product, ſtill remembering 
to carry in Mind the Ten, or Tens (if there be any) to be added 
to the Produtt of the Multiplier into the next Figure of the Multi- 
plicand, and ſo proceed until all the Figures of the Aultiplicavd 
are multiplied with that Figure of the Multiplier. And if there 


be any Ten (or Tens) to be carried in Mind after you have mul- 


tiplied the laſt Figure of the Multiplicana, ſet it (or them) down 


at the Left-Hand of the Product. 


But if your Multiplier conſiſts of many Places of Figures, after 
you have multiplied by the Figure that ſtands in the Units Place 
of the Multiplier, you muſt next multiply the Multiplicand by the 
Figure of the Multiplier that ſtands in the Place of Tens (as be- 
fore directed), Regard being only had to place the firſt Figure of 
this Second Produtt not in the Place of Units, but in the Place of 
Tens, So when you multiply by a Figure in the Place of Hun- 
dreds, the firſt Figure of that Product muſt ftand in the Place of 
Hundreds, Sc. So that the firſt Figure of every particular Pro- 
duct will be of the ſame Denomination, or ſtand in the ſame Place, 
with the Figure of the Multiplier which produced that Product. 
Laſtly, after you have multiplied by each ſingle Figure in the 
Multiplier, the Sum of all the particular Products will be the true 
Product, or Anſwer required. | 


Let it be required to multiply 7239 K 4: 


12 9 Multiplicand h 
0 3 Multiplier 5 Factors: 


28956 Product. 


Beginning at the Units Place of the Mul tiplicand, ſay 4 times 
is 36; ſet down the 6 in the Units Place of the Product, and 
Laa the 3 Teus in Mind, and proceed to the next Figure, which 
ſtands in the Tens Place of the Hultiplicand (where the 3 Tens 
are only 3) ſaying 4 times 3 is 12, and 3 that I carried is 15; 
ſet down the 5 in the ſecond (or Tens) Place of the Product, and 
bear in Mind the Ten [which is really 190]; and then proceed 
1 | 9 


e Bono ie bs. 
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to the next Figure of the Multiplicand, or that which flands in 
the Place of Hundreds [where the 10, or 100, is only 1], ſay ing 
4 times 2 is 8, and 1 that I carried is 9, and ſer down the 9 in 
the third or Hundreds Place of the Produ#; then proceed to the 


next Figure of the Multiplicand, ſaying 4 times 7 is 28; which 


whole Product, (as it is produced by multiplying the Multiplier 
into the laſt Figure of the Multiplicand) muſt be ſet down in the 
Product, and the Work is done. : 1 | 


I ſhall now ſhew another wr of perfarming the ſame Exam- 
ple in Multiplication, which (if rightly confidered) will both 
clearly ſhew the Reaſon of all the like Operations, 'and likewiſe 


the Reaſon of placing the firſt Figure of every particular Pro- 


duct (when you multiply by more Figures than one) in the ſame 
Place in which the Figure by which you multiply ſtands in the 
Multiplier. | | | 


2 Multiplicand i 
7239 . J Factors, as before. 


Here 4 times 9 is 36, becauſe the 9 ſtands in the Place 
of Units. . 85 2 


| And here (becauſe the 3 flands in the Place of Tens) 
it is not 4 x 3 = 12, but 4X 36 = 120. 

[ And here (becauſe the 2 ſtands in the Place of Hun- 
dreds) it is not 4 x 2 8, but 4 X 200 = 800. 


; And here (becauſe the 7 ſtands in the Place of Thou- 
ſands) it is not 4 * 7 == 28, but 4 X 7000 := 28000. 


The Sum of all the Products the true Product, As 


2 9955 6 


— 5 5 


This being thoroughly underſtood, I hope the Learner will at 
leaſt eonceive how to multiply by any one Figure. However, 


for his farther Exerciſe, I ſhall give him ſome few 


E XA NP LES. 

1 | 4385 
. , : . | 

; | =" 


3 | 4 
NE ra 
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. 3 
8 | ; 
| 768795 | 678369 | 48076 
OE AD Gi A. f 5 1 | 
; | =: n,, 
357456 | 763758 | 20348 
—_— — 
456798 | 60978 5 | 9367 5 
| DES MO EE 
: =» „„ | 


Before I proceed to give any Examples in Multiplication by 
more than one Figure, the better to ſhew the Reaſon of ſuch O- 

rations, let it be conſider' d, that if any Number be multiplied | 

y any one Number, and that Product by another Number, the 
Product proceeding from the laſt Multiplication will be the ſame 
as if the firſt Number, or Multiplicand, had been multiplied at 
one Operation by the Product of the two Multipliers. 


For Example: 6 * 4 = 24; and 24 * 3 = 72. Now 12 is 
the Product of 4x 3; and 6 X 12 == 72, as before. 


Let it be required to multiply 85432 x 5763. 


85432 Multiplicand |; 
5763 Multiplier Fe actors; 
256296 The Firſt particular Product with 35 
5125920 The Second particular Product with 60. 
59802400 The Third particular Product with 700. 
427 160000 The Fourth particular Product with 5000; 


2s The Sum of all the particular Products, or 
492344616 ] | true Product required, if 


You may obſerve in this Operation, that in the Second parti- 
eular Product, which is produced by multiplying the Mu . 


— 
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cand by the 6 that ſtands in the Tens Place of the Multiplier, a 
Cypher is annexed, or placed to the Right-Hand of it; fo that 
the Product Figure, which would otherwiſe ftand in the Place 
of Units, is removed to the Place of Tens, sc. So that it is the 
Product of the Multiplicand into 6 with a Cypher annexed : 
Now (as annexing a Cypher is multiplying by 10) ir is evident 
that the Product is produced by multiplying the Multiplicand by 
6, and that Product by 10, which (as 60 is the Product of 
6 x lo) is the Product of the Multiplicand into 60. So, for the 


like Reaſon, the Third particular Product (as two Cyphers are 


annexed to the Product of the Multiplicand into 7) is really the 
Product of the Multiplicand into 700, &c. - | 


| Now it is uſual to omit the Cyphers in the Second, Third, 
Sc: particular Products, for ſhortening the Work, tho? (even 
when ſo omitted) they are really ſuppoſed to be there; which (if 
rightly conſidered) will account for the Rule before given, of 
placing the firft Figure of every particular Product in the ſame 
Place in which that Figure of the Multiplier ſtands which pro- 
daced that Product, —5 — — 


EXAMPLES in which the Cyphers are mitted; 
Let it be required to multiply 76345 X 763. 
76345 | 
763 


22903 5 The Product with z. 
458070 The Product with 60. 
534475 The Product with oo. 


I —75ði —— 


58251235 The Product required. 


Let it be required to multiply 45643 x 8096. 


4561 
800 


273868 The Product wih 6. 
365134 The Product with $000, 


365417858 The Product required, 


8 


n 
fo 
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Here you may obſerve, that after I have multiplied by the 6 
that ſtands in the Units Place, I negle& the Cyphers, and pro- 
ceed to Wy by the 8 that ſtands in the Place of Thouſands, 
only tak ing Care (according to the Directions before given) to 
place the firſt Figure of that Product in the Place of 'Fhouſands, 


— —ä4ẽ b7—— — 
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When you have a Cypher, or Cyphers at the Right-Hand of 
one, or both the Factors, multiply only by the ſignificant Figures, 
neglect ing the Cypher, or Cyphers, until you have found the 

Sum of their particular Products, to which a like Number of 
Cyphers as were omitted in the Factor, or Factors, being an- 
— 14 need, you will have the true Product, or Anſwer required. 


* 


- pou — — 2 — 
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4557549 | 35349509 | 624456000 | 


* 


1 

1 N 543700 74340 

+8 | * 780 65 8490 

[1 3.x 40768 . - 27185 29736 | 
| 40901 - | 32622 1 $Q47t 

it! | 

11 


i | | In the firft of theſe Examples it is evident, that 4557540 is the 
i Product of 5843 X 78 with a Cypher annexed, or the Product of 

843 X 78 N io, which is evidently the Product of 5843 * 780. 
— the ſame Reaſon it will be eaſy to conceive, that 35340500 
is the Product of 543700 X 65, | 


_—— 


CN EET 0 OI 
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f ' To underſtand the Reaſon of the laſt Example, let it be con- 
| fidered, that 74340 is the Product of 7434 x 10, and that 8400 


14: is the Product of 84 & 100; ſo from what has been ſaid before it 
1 is evident, that 7434 x 84 Xx 10 x loo (or becauſe 10 x 100g i000 
— 11 7434 X 84 X1000 will produce the ſame Product as 74340 & 8400. 
i | Now that 624456000 is the Product of 7434 x 84 X 1000 is evi- 
1% dent, becauſe it is the Product of 7434 X 84 with three Cyphers 
17 annexed, Wherefore it is likewiſe the Product of 74340 
| 1 | X 8400. 4. e. 4. 

. it I ſhall now ſhew how to perform any Sum in Multiplication at 
| one Operation, tho' the Multiplier conſiſteth of ever ſo many 
mu Figures, if all the Figures therein, except that which ſtands in 
; 1 the Units Place, conſiſteth of 1's ; which is pertorm'd by this 
1 X | | „ | 

1! GENERAL RUTE, 

it Multiply only by the Figure that ftands in the Place of Units, 
| {| #lways adding to every particular Product ſo many Figures 
14 | | which 
44 
14H 


RE 2 p = 
1 
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which ſtand at the Right-Hand of the Figure in the Multiplicand 
which you multiply (if ſo many there be) as you have 1's1n your 
Multiplier; alwavs remembering to ſer doun the Sum, or its 
8 above Ten, or Tens, in the Product, and to carry the 
fen, or Tens (if any there be) to be added to the Product which 
ariſes by multiply ing the next Figure of the Multiplicand; ſtill 
remembering to add 1 Sh: jſt Number of Right-Hand Figures, 
And when you have juft as many Figures to add to your Product 


as you have 1's in your Mulriplier (chat you may be leſs liable to 
Miſtakes) it will be convenient to ſet a Point over the Units, 


Place of vour Maltiplicand; ſo in the next Addition you'll come 
no farther than the Tens Place, c. And when you have multi- 
plied all the Figures in the Muiciplicand, you'll have juſt fo 
many Figures to add in as vou have 1's in the Multiplier; after 


which you muſt carry the Ten, or Tens (if any), to be added to 


the other Figure, or Figures, of the Multiplicand which have 
not yet bern added, which will be now one lefs (till remember- 
ing to point the laſt Figure added), and ſo proceed, adding one 
Figure lef; at every Operation, until all the Figures in your 


Multiplicand are pointed, and then place down the laſt Sum to 
the Left-Hand of the Product, and the Work is done; as in 
theſe Examples. 


; . 87654 2 
16 i 11115 5 


122464 974274210 


The firſt Example being very eaſy, as having but one 1 at the 
Left-Hand of the Multiplier, I have omitted the Explana: ĩon of 
the Work, and proceeded to the Second, which is more difficult. 


To perform which, firſt ſay 5 times 4 is 20 ; then ſer down o in 
the Product, and bear the 2 Tens in Mind: Then proceed to the 
next Figure of the Multiplicand, ſay ing 5 times 5 is 25, and 2 
that I carried 1s 27, and 4 1s 31 ; here ſer down the 1, and bear 
3 Tens in Mind: Thien proceed to the next Figure, ſaying 5 times 
6 is 30, and 3 that I carried is 33, and 5 is 38, and 4 is 42; here 
ſer down the 2, and bear the 4 Tens in Mind : Then proceed ro 
the next Figure, faying 5 times 7 is 35, and 4 that I carried is 
39, and 6 is 45, and 5 is 50, and 4 is 54; here ſet down the 4, 
and bear the 5 Tens in Mind: "Then proceed to the next Figure, 
ſaying 5 times 8 is 40, and 5 that I carried is 45, and 7 is 52, and 
6 1s 58, and 5 is 63, and 4 is 67. Having now added in 4 Right 
Hand Figures, whictr are as many as you have 1s in your Mul- 
tiplier, pur 4 Point over the * as being no more to be 8 
. | | 2 an 
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ar. d ſet down the 7, bearing the 6 Tens in Mind; which carry 
to the 8, ſaying 6 and 8 is 14, and 7 is 21, and 6 is 27, and 5 
is 32 ; here put a Point over the 5, and ſet down the 2, bearing 
the 3 Tens in Mind; which carry to the 8, ſaying 3 and 8 1s 
11, and 7 1s 18, and 6 is 24; here put a Point over the 6, and 


ſet down the 4, bearing the 2 Tens in Mind; which carry to 


the 8, ſaying 2 and 8 Is 10, and 7 is 17; here put a Point over 
the 7, and ſer down the 7, bearing the 1 Ten in Mind; which 
carry to the 8, ſaying 1 and 8 is 9 : Then placing a Point over 
8, ſet down the 9 at the Left Hand of the Product, and the 


Work is done. 


J fhall here give you this Second Example at large, which 
will both demouſtrate the Truth of the Operation, and likewiſe 


the Reaſon of adding the Right-Hand Figures to each particular 
Product. | | =O | | 
1 8765 4 
| "EO ns 
That this Contraction may be the | 438 27 © 
better underſtood, I have placed |] = 37165147 
ſmall Figures in this large Work, 3 872625242 
as Characteriſtics, to ſhew in what 877 265 $345 
Order each Right Hand Figure of 872635444 
the Multiplicand is added in. 8 eee 
E 9742742109 


I ſhall now ſhew how to perform Aultiplication, tho” it conſiſ- 
teth of many Figures, by Addition only. 


Suppoſe it was required to multiply 763847 x 569874. 
To perform any oo of this Kind you 


muſt firſt make a ſmall Column, in which you 11 763847 
muſt in a gradual Deſcent place the Nine Di- 2 | 1527694 
its, viz. 1, 2, 3, 4, Sc. Then againſt the 32291541 
Fiore 1 ſet down the Multiplicand, (in this | 4 | 3055388 
Example 763847) and then adding the Multi- 5 3819235 
Iicand to itſelf, ſet down the Sum againſt the | 6 | 4583082 
igure 2; then add this Sum to the Multipli- 7 | 5346929 
cand, and ſet down the Sum againſt the Figure | 8 | 611077 
3. And ſo proceed till you have got ten times | g | 6874623 
the Multiplicand ; which if the Work be trus [———— 
will be the Multiplicand with a Cypher an- [10 | 7638470 
nexed. . | ae cc — 
; ; | _ The 
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The Table being thus made, look for any one of the Nine Di- 
gits in the ſmall Column, and againſt it in the Table you have 
the Product of the Multiplicand into the ſame Figure. 


The following Example will make it eaſy to conceive how any 
Sum in Multiplication may be performed by thus tabulating the 
Multiplicand. | | 


703847 

569874 
4 in the Table is 3055383 = 76384) K 4 
N75 5346929 = 763847 X 70 

Againſt /8 is 5110776 = 763847 X 80 

9 is 6874623 == 763847 X 9000 
6 is 4583082 == 763847 X 60000 
= 763847 X 502000 


5 1 3819235 
| 435296545278 The Product required. 


UNwrovcuT ExAupIEs in MoITIIcATIOoN. 
547863 x 47065 = 2578517 2095 
863457 X 67400 xz 58197001800 


* 


965438 X 5760 = 5560922880 
825625 x 9870 = 81489187 5% | 
6917 K 54000 = $73518000 
14674364 & 9807, = 339070787748 
612074 X 760 = 465176240 
5561 X 4763 = 26487043 
6917 X 54003 373538751 
7654384 X 6458479 = 49435678321936 
8437554 X 763584 = 6442857591936 


987654321 x 123456789 = 121932631112635269g _ 
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The beſt Way to prove Multiplication is by Diviſion; for if you 
divide the Product by one of the Factors, the Quotient will be 
the other Factor. But before you are acquainted with Diviſion, 
the Way that I ſhould recommend for doing it is to alter the 
Factors, and multiply them again; and then, if there is no Er- 
ror, the Products will be equal: For 547863 x 47065 == 47065 
X 5478763, Sc. | | 


And after this Manner you may prove any, or all, of the fore- 
going Examples, which will double their Number, and be a very 
pretty Amuſement for the Learner. | 


= * 3 
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IVISIO N is the Meaſuring one Number by another, 

and is only a conciſe and compendious Way of ſubtrac- 
ting one Number from another as often as it is contained therein. 
To perform which two Numbers are always given. 


The firſt is the Number to be meaſured, or divided, which is 
called the Dividend: | | 


The ſecond is the Number by which it is meaſured, or divi- 


ded, and is called the Diviſor. And from meaſuring or dividing 


one of theſe by the other proceeds 


The Third Number required, which ſhews how many times 
the Diviſor is contained in the Dividend, and is called the 


Quotient. 


« If a Number, ( ſays Every) meaſuring another, multiply 


©« that by which it meaſures, or be multiply'd by ir, it produ- 


« ceth that Number which it meafures.” Euclid 7. Axiom 9. 


That is, in other Words, If the Diviſor, or Number which 
divides another, multiplies, or is multiplied by, the Quotient, or 
Number of times it is contained in that Number, it produceth 


the Dividend, or Number divided. For Example: Suppoſe 12 


was propoſed to be divided by 4, the Quotient is 3: and 4 X 3» 
or 3 X 4 = 12 the Dividend, So that Multiplication and Diviſion 
. N 7 N 


Gap. 6. 0 Dee Ix 


| an the Contrary, or Reverſe, to each other, and mutually prove 
each other's Operations. 


Dividing, remember to place the Diviſor at the Left Hand, 
1 0 lle Right Hand of it 40 a cr>oked Line, and then ſet 
down the Dividend, at the Right Hand of which draw another 
crooked Line, at the Right Hand of which muſt be placed tha 

Ductient Figure, or Figures, as they are diſcovered. 


Let it be required to divide 40 by 8 


. 


Diviſor. Dividend. Quctient. 
8) 40 ( 


| Here ask how many times 8 you can have in 40, and you'll 
find it 5 times; for 5 times 8 is 40: Therefore 5 is the true Qu 
tient, or Anſwer required. | 


* 


* 
* „ 
” 


Tt is evident, from the Operation in the Mar- 32 
8 fin. that if the Diviſor be continually ſubtracted 2| 8 
rom the Dividend as often as poſſible, the Number po 
24 

8 

16 

8 


of Subtractions made is the Juotient. For here 8 
is 5 times ſubtracted from the Dividend 40, and | 
then nothing remains; wherefore 5 is the true 
Auotient, or Anſwer required, as before. Which 
= plainly demonſtrates what I ſaid before, that Divi- 4 
= Fon is only a conciſe and compendious Way of - 
ſubtracting one Number from another as often as 8 
it 1s contained therein, | 918 


0 


— — 


þ 


_ You muſt begin all Operations in Diviſion in a alte contrary 
Order to thoſe in Multiplication, viz. at the firſt 8 at the 
Left Hand, or that of the greateſt Value. And then Diviſion, 8 
performed by this IS | MW 1 


GENERAL RULE. 


Whatever Figure, or Number of F igures, your Divifor con- 
ſiſteth of, whether of one or more, ſee whether or no 5 Divi- 


for is to be taken or ſubtracted from a like Number ot Figures 
N taken 


32 _ Arithmetic. Chap. 6 
taken from the Left Hand of your Dividend, which, if you can, 
ſo many Figures you muſt point off for your firſt Dividua/: Then 
you muſt take ſuch a Quotient Figure as, being multiplied into 
your Diviſor, will make the neareſt Approach to the Figure or 


Here, according to the Directions, ſee whether the Diviſor 3 
is to be taken or ſubtra&ed from the firſt Figure of the Dividend, 
which ir cannot; wherefore put your firft Point under the ſe- 
cond Figure of the Dividend (viz. the 8), and ſay how many 
times 4 can I have in 28, the two firſt Figures of the Dividend ? 
The Anſyer is 7 times, which 7 place in the Quotient, ſay ing 7 
times 4 is 28, which Product place under the 28 pointed off in 
the Dividend, and, ſubtracting it therefrom, nothing On 
„„ = | | Ten 


45 
| [ 

| * Figures ſo pointed off, without exceeding it or them; and this 
11 Product place under your Dividual, and ſubtra& it from it. 
"10h Then make another Point at the next Figure towards the * 
— Hand in your Dividend, and place that Figure ſo pointed off at 
— 1 the Right Hand of the Remainder (if any) wich which, as a 
THE new Dividual, proceed, as before, to a new Operation, &c. until 
11:86 all is done, 8 2 8 | . 
"tt, | | | 
THE But if your Diviſor cannot be taken out of a like Number of 
| | | Figures in your Dividend, then you muſt point off one Figure 
14 more from the Left Hand of your Dividend than is contained in 
1 | your Diviſor, which you muſt take as your firſt Dividual, and 
it | | proceed as before directed. | 

| 14 | \ ” | 
i 9 Note. If your Diviſor cannot be taken once out of your Dividual, 
(| FRE a Cypher muſt be placed in the Quotient, and another Figure brought 
it! h dotun to your Dividual. ET, 

| | | Let it be required to divide 28956 by 4. 

140k E- 19 28956 ( 7239 

1 WW 2 4 

I! 1 — © 8955 Proof. 

"ns: | 8 — 

. 15 

— 171 12 
f | | | 36 

| 36 

Il (oo) 
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4 a TE EC ONT TI £624, * 
* ls = Z a 9 * 
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Or 
Of 33 
Then pointing the next Figure of the Pividend, viz.. the 9, take 
it down underneath for a New Dividual; ſay ing how mauy times 
4 can I have in g? The Anſver is twice; then place 2 in the 
Auotient, ſay in „ l ice 4 is 8, which 8 place under the 9, and 
ſubtracting it therefrom, the Remainder is 1. Then point the. 
next Figure of the Dixidend (viz the 5). and bring it down to the. 
Right Hand of the Remainder 1, which makes it 15, ſayings 
how many times 4 can I have in 15: The Anſwer is 3 times, 
which 3 place in the 2uotient; ſay ing, 3 times 4 is 12, which 
Product place under the 15, and ſub:ract it theretrom, and there 
remains 3; to which Remainder brug down the 6, after you have 
ointed it, which then is 36, ſaying, how many times 4 can [ 
have in 36? The Anſ«er js 9 times, which g likewiſe place in the 
Auot ent, ſay ing, 9 times 4 1s 36, which 36 place under the other 
36 which is your Dividual, and ſubtract it therefrom, and then 
nothing remains So 7239 js the true Quotient, or Number of 
Times, the Diviſor 4 ls contained in the £ividend 28956. 


l * a" e 5 * 
«> 
Chap. 6. 4 
; 
— cn 
in 25 ; N 7 hs 2 
— 


— * 


I mall here ſhew another Way of performing the forr-going 
Example, which, with a little Obſexvation, will ſhew the Reaſon 
of all the Operation, | 


& _ 


4 ) 28956 ( 7000 The Firſt Quotient Figure, not 7. 
2800 The Product of the Firſt Quorient Figure 
C 7000 X 4 the Diviſor. 


4 ) 956 ( 200 The Second Quotient Figure. 
8 0 3 Flie P od uct of the Second Quo. ient Figure 
| 200 * 4 the Diviſor. 
4 ) 156 (_39 The Third Quotient Figure, 
3 The Product Ps Third Quotient Figure 
| 39 Xx 4 the Diviſor. | 


4 ) 36 / 9- The Fourth Quotient Figure. 
5 


The Product of the Fourth Quotient Fi re 
36 9 * 4 the Dioiſose 125 
(00) | 1 


Then 7000 + 200 + 30 4 9 = 7239 the true Quotient, 
us before, „„ 


From hence may be deduced the Reaſon of pointing your Pi- 
vidend and tak ing down Point after Pont for Orwiduali, accor- 


ding 


MN a RH 


2 * FL eee ro . 
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5 oo en 2 — * 
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5 
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55 


2 * 


ding to the foregoing Directions. And from hence it may like- 
wiſe be eee, that every Quotient Figure will be of the ſame 

Value with that Figure of the Dividend, under which the Units 
Place of the Product of that Quotient Figure into the Diviſor 
tans. So that, when the Work is finiſhed, you'll always have 


juſt fo many Figures in your Quotient, as you have Points under 


your Dividend. 


Some eaſy EXAMPLES in Diviſion, in <vhich the Diviſor 
5 does not exceed 12, without their Murk at large. | 


2 ) 1086552 ( 543276 
3 ) 1315692 ( 438564 
4 ) 261892 ( 65473 | 
504471835 ( 894367 
6) 5140788 850798 
7 ) 265888 ( 37984 
3) 6150360 ( 768795 
9 ) 6105321 ( 678369 
11 ) 528836 ( 48076 
12 ) 4289472 (357456 
9 6873822 ( 763758. 
8) 562784 ( 70348 
11 ) 5024778 ( 456798 
7 ) 4268495 (60s 
12) 1124100 (93675 oh 


N B. If the Product of the Auotient Figure into the Divifor be 
greater than the Dividual from which it is to be taken, you have 
taken your Quotient Figure too large. And if, after Subtraction 

4 | p i . 1 1s 


* 


caps. Gr D 7 


— 


I 


is made, the Remainder is equal to, or greater than, your Diviſor, 
the Quotient Figure taken 15 too little. al 


3 Diviſion, when the Diviſor conſiſteth of many Figures, it is 


uſual to gueſs at the Quotient Figure by conſidering how many 


times the firſt Figure of the Diviſor is contained in the firſt, or 


two firſt, Figures of the Dividual. But tho' the firſt may be 
taken a certain Number of Times, yet the Second, third, Oe. 
Figures may be ſo large, that the Product of that Quotient Figure 


into the Diviſor will be roo large to be ſubtracted our of. the 
Dividual from which it is to be taken: Nay, it may ſometimes 
happen, when the ſecond Figure of the Divifor is large, that if, 

ou gueſs only by the firſt Figure of It, the Juotient Figure will 
be two, or three, too much; ſo that it will be convenient ſome- 
times to gueſs at the Quotient Figure with two, or three, Oc. 
Figures of the Diviſor, according as the ſecond, or third, Sb. 
Figures of it are ſmall, or large. But this Method of gueſſing 
at the Quotient Figure will be rendered eaſy by Practice. 


Let it be required to divide 21641401 by 3947. 


3947 ) 21641401 ( 5483 - 
19735' 3947 


N 2 '; 
19064 38381 
15788 21932 
149347 


32760 16449 
34575 


21641401 Proof 


11841 
11841 


(00000) 


Here (finding the Diviſor cannot be taken out of a like Number 
of the firſt Figure of the Dividend, viz. the firſt four) ſer a Point 
under the fifth Figure, (viz. the 1) which firſt five Figures take 
for your firſt Dividual. But tho? 3 is contained juſt 7 times in 
21, the two firſt Figures of the Dividend, yet, as the next is a 
large Figure, you may be certain the Diviſor cannot be taken ſo 
many times; wherefore try with 39, the two firſt Figures of the 


Diviſor, to ſee how miny times they may be taken out of the three 


firſt Figures of the Dividend; and finding 6 roo much, try with 
55 waich, finding to be the true Number of times to be taken, 
| 35 | place 


Fo 


place in the Quotient, and multiplying it into the r place 
the Product, which is 19735, under the Dividual, or firſt Point 
of the Dividend, and ſubtracting it therefrom, the Remainder is 
1905, which, being lefs than the Diviſor, you may conclude you 
have no- taken the Quotient Figure too little. Then proceed to 
place a Point under the next Figure of the Dividend (viz. the 4) 
and bring it down to the Right-Hand of the Remainder, which 
then becomes 19964 ; win which as a New Lividual, again tr 
how many times the Diviſer is contained in it, and proceed in all 


| Reſpects as before until all is finiſhed. 


6 


35 Arithmetic. 


it 


It often happens that the Diviſer will not exactly meaſure, or 
divide off, the Dixiaend, but after Diviſion 1: ended there will be 
2 Remainder, which muſt be placed over the Diviſor with a Line 
between it, and annexed to the Quotient. | 


Let it be required to divide 476 34 by 57. 
$7 ) 47534 ( 83557 . 
456 — | a 

Fo” 5854==835xX 7 3 9 
4178 =835X;0:; +30 
171 | | 
— 47634 Proof. 
335: —_— 
"LY 


—— newer 


G9) 


Note, 5854 = $35 * 7 rol 9 ſignifies that 5854 is the Product 
of 835 X 7 with 9 added to it, Ec. 


Note, 37 annexed to the Purtient is properly called a Vulgar 
Fracſion, and ſignifies that the Integer mult be divided into 57 
Parts, and 39 of thoſe Parts added to the 835 to compleat the 
Duotient, | | | | 


In preving Diviſton, when there is a Remainder (as above), 
multiply the Quotient by the Diviſor, and add the Remainder to 
_ the Product, and the Sum will be equal to the Dividend, if the 
Work be true. | 8 


As annexing or placing a Cypher or Cyphers at the Right 
Hand of any Number 1s really multiplying that Number ” an 
: | 1 i | nit, 


Chap: 6. f Divifn.,. 37 


— 


Unit, or 1, with a like Number of Cyphers annexed, it will 
neceiſarily follow, that if any Number of Cyphers are cut off 
from the Right Hand of any Number, that Number is thereby 
divided by an Unit, or 1, with- a like Number of Cyphers annex- 
ed. For Example, 736 X 109 = 73600. Now, as any Product, 
divided by one of the Factors, will produce rhe other Factor, it 
is evident that 73600 = 100 == 736. . . d. 


It, therefore, the Diviſor happens to be 10, 100, 1000, Ofc. 
viz. an Unit, or 1, with a. Cypher, or Cyphers, annexed, Divi- 
ſion is performed by cutting off ſo many Right Hand Figures as 
there are Cyphers in the Diviſor ; and then the Figure or Fi- 

ures ſo cut oft will be the Remainder, which, placed over the 
iviſor, and the Fraction annexed to the other Figures, will 
oompleat the Quotient, as before. „ 
Suppoſe it was required to divide 786343 by 1 00. 
100 ) 7863143 (7863 2% -: 


T ſhall now work this Example at large, which will ſhew the 
Reaſon of this Contraction. | | 


100 7 86343 ( 7863752 
7100 


» 


8163 
800 
— 
6,34 
6/00 
343 
3100 


(43) 


If che Diviſor has a Cypher, or Cyphers, at the Right Hand 
of it, you may cut off a like Number of Figures from the Right 
Hand of the Dividend, dividing the Reſidue by the Diviſor 
without the Cypher, or Cyphers ; only obſerving that after Di- 
viſion is ended, the Figure, or Figures, ſo cur off from the Di- 
vidend, muſt be annex d to the Remainder (it any) to compleat 


; Lat 


* 


—B 


» 


9 Arithmetic. Chap. 6. q 


Let it be required to divide 4228200 by 5409. 
54% ) 42 820% ( 783 
| 378 | 
448 
432 


162 
162 


(000) 


Now it is evident, that (as cutting off two Cyphers is dividing 
by 100) 42282 is the Quotient of 4228200 = 100; but 783 1s 
the Quotient of 42282 — 54: Wherefore it is likewiſe the 
Quotient of 4228200 = 100, and that Quotient = 54. Now, 


as 5400 is the Product of 54 * 190, it is evident that 783 is the 
Quotient of 4228200 — 5400. . e. d. 


Let it be required to divide 49634785 by 76400. 


764100 ) 496347185 .( 64945485 
4584 
3794 
3056 
7387 
6876 


(51185) 


T ſhall now work this Example at large, which, if compared 


with the foregoing Contraction, will ſhew the Reaſon of it. 


76400) 4963 4785 (64955785 
4584100 


3794178 

3056190 
7387085 
687600 


——— — 2 


(51185) 


Y Thzp.s. Of Dion. I 
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Let it be required to divide 476358 by 543. . 


543 ) 476358 ( 877345 
41344 


4195 

3801 
3948 
3801 


——äbñ3Rfu———ů—ůꝛ 


f | (147) 


It is the moſt uſual Way to prove Diviſion by Multiplication, and 
what I would adviſe the Learner to do, until he is become very 
expert in multiplying and dividing ; but yet you may (if you 
pleaſe) prove Diviſion by Diviſion: For if you divide the Divi- 
dend by the Quotient, the Quortent reſulting therefrom will be 
the firſt Diviſor, and the Remainder (if any) will be the ſame 
as. in the firſt Diviſion. | „ 


* 


To prove the laſt Example, let 476358 be divided by 87 7. 


877 ) 476358 ( 543377 | 
4385 6 
3788 
3508 
3 
. 2631 
On... 
EXCEPT. 
When the Diviſor and Remainder are both greater than 

the Quotient; for in ſuch a Cale, if you divide the Dividend by 
the Quotient, the Quotient reſulting from thence will be greater 


than che firſt Diviſor, and the Remainder leſs than the firſt Re- 
malnder ; as in this Example, 
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Arithmetic. Chap. 6. 


Let it be required to divide 4575 by g8. _ 
98 ) 4575 (4637 
„ 
— 
| 655 
6à˙u. 0 OR 
Tf you divide the Remainder 67 p 
by the Quotient 46, the Quotient 469 67 


* 


will be 1, and the Remainder 21, 46 
which ſhews that if you divide the 1 
Dividend 4575 by the Quotient 46, (210) 


the Quotient reſulting from thence | 
will be 1 more than the firſt Divi- 46) 4575 ( 9943 


ſor, and the Remainder 21; as in 414 . 
435 
414 
— 
(21) 


T mall now ſhew how to perform Divifion by tabulating the 
Diviſor, after the ſame Manner as the Multiplicand was tabulay 
ted in Multiplication. : 


Let it be required to divide 435295545278 by 763847. 


Divifſor. Dividend  Duotients 
11 763847 ) 435296545278 ( $69874 
2 | 1527694 3819235 
3 | 2291541 —— 
4 | 3955388 5337304. 
5 | 3819235 4583082 
6 1 — — 
2 8 222 
1 s 6110776 8874653 
622 — — — 
10 J 7638470 6110775 


i 3 * — 


3055388 
3955398 


ann 


(009009) This 


"Rn 


Chap. 6 - Of Div/rot. — 8 


This Operation may be ply underſtood, For as thoſe: Fi. 
ures in the Table are the Products of the Nine Digits into the 
Hivifor, ſo conſequently thoſe Figures in the ſmail Column will 

ſhew what Figure muſt at any Time be placed in the Quotient. 


' UNIWROUGHT EXAMPLES in DIVISION, 
47065 ) 25785 172095 ( 547863 
347863) 25785172095 ( 47065 
67400 ) 58197001890 ( 863457 
853457) 58197001850 ( 67400 

5760 ) 5560922880 ( 965438 
aka ) 5560922880 ( 5760. 
9870) 81489187 50 ( 825625 
3 8148918750 (9870 
76 ) 46517643 (6 1207432 
612074 ) 46517643 ( et 
46; ) 26487632 (5618855 
$561 ) 26487632 ( 47637452 | 
$4000 9897 3543684 ) hs 5 2280 
659 ) 373543684 ( 549936917 
937654321 ) 12193263111263526g ( 123456789 3 


123466789 12753255 112655369 ( 987654321 4 
| | | er 


4 Arithmetic. Chap. 6: 
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Let it be required to divide 795 3 J. equally between 85 Men 


25 ) 7953 ( 93h 
765 
e 
255 


48 X 20 
85 ) 960 (116 
Re 


23 A 138- 
— — 
85) 300 (3 4. 
5 


45 X 4 
85 180 ( 2 77 
170 | 


0.0 


Here, after you have found the Quotient 93 J. you muſt re- 
duce che 48 J. remaining to Shillings, and divide them likewiſe 
between the 85 Men, and ; ou' il find their Share of them 11 4. 
und 25 s. remaining, which reduce to Pence, and proceed as be- 
. and you'll find each Man's Share 93 J. 11 . 3 d 2 7% q- as 
above, | 


Þ 


When the Dividend is Pounds, Shillings, Pence, Sec. in redu- 
cing the Remainders, you muſt add in the odd Sbillings, Pence, 
Ec. in their proper Places; as in this . 5 


EXAMPLE. 


| Ter it be required to divide 207 1. 9 5 6 J equally between 
43 Men. | | . „„ 
| 43 } 


Chap. 6. Of Divlſion. 
J. * 4 | 
43) 207 +9 + 6( 4th 
. 172 1 


LO — 


2 


35 X 20: +9 
43') 70g (16% 
43 


—— EOEY 


279 
258 


I — — 
21 KX 12: +6 


43 ) 258 ( 6 & | > 
258 
(ooo) i 
Each Man's Share is 4 l. 16 9. 6 4 


„ 


—— — 


Note, 35 X 20 : + 9 above, ſignifies that 35 muſt be multiplied 
into 20, and 9 added to the Product, & c. nts 


The Long Way of Diviſion, which I have ſhewn, is the moſt 
eaſy, and an Error in it (if any happens) may more rradily be 
diſcovered than in any other Way; yet, for the more quick 
Diſpatch of - Buſineſs, I ſhall now ſhew how Diviſion may be per- 
formed by a much ſhorter Method, which (if the Diviſor does 
1 3 12) I would have the Learner tor the future make 
. e 4 | | 


Let it be required to divide by 4526 by 1a. 
Diviſor. Dividend. . 


82 2 
382 72 Auoiieni. 


—— äEÜw⁴— 


Here, as in the Long Dioiſon, place a Point under the g, ſay- 
ing how many times 12 Can I have in 45? The Anſwer is 3 
times; which 3 place in the Quotient, ſaying 3 times 12 is 36 
trom 45, and chere 82 9 which 9 place under, and put a, 

; = 5 oint 
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r Owe * 1 : * E 7 
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—_ 


th 


Point under the 8, ſaying, how many times 12 in 98? The An- 
ſwer is 8 times; which 8 place in the Quotient, ſaying, 8 times 
12 is 96, from 98, and there remains 2; which 2 place under, and 
put a Point under the 6, ſaying.how many times 12 in 26 ? The 
Anſwer is twice; then place 2 in the Quotient, ſaying, twice 
12 is 24, from 26, and there remains 2; which 2 placed over the 
Diviſor, and annexed to the 38 2, compleats the Quotient ; as in 
the Operation. 


* 


You may (if you pleaſe) neglect putting down the Remain- 


ders, and only keep them in Memory; as ia theſe | 


Top of a 


7) 45876 210) 763214 | 1240) 54376 
45 | | 11 
on  - 453559 


The Learner, to exerciſe himſelf, may try to perform any of 

he eaſy Unwrought Examples, whole Diviſors do not exceed 12, 
y this ſhort Met hod. Ob 

Diviſion of many Figures may be performed by this ſame Me- 
thod; but as it may 3 puzzling to a Learner, and as any 
one, when he has made a farther Proficiency in Numbers, ma 
eaſily conceive how it is done from what is here laid down, I 
ſhall purpoſely omit it, and ſo conclude this Rule. 7 


7 ; 


59”; 1 


and ite how many 


; 5 2 ; : i . 
> 3 111 — 122 4 NE 


n vi 
Of Compound Multiplication. 


YOmPounD MvuLTiPLICATION is when the Multiplicand 
conſiſis of ſeveral Denominations, as Pounds, Shillings, 


Pence, EF. and is pertorm'd by this 


GENERAL RULE. 


Begin to ref e joweſt Denomination of the Multiplicand, 
ntegers of the next ſuperior Denomination is 
| con- 


Chap. 7. Comp. Multiplicai 70 45S 
| contained in that Product, and carry ſo many Units to be added 
to the Product of the Multiplier into the next ſuperior Deno- 
mination, remembering to place the Overplus (it any) underneath 
the Figure, or Figures, of its own Denomination. And ſe 
proceed from one Denomination to another until all is finiſhed. 


CHEE 4 


When your been e does not exceed 12, it is done at one 
Operation; as in the LETT 


' 


EEE 
Ex 1. What will 10 Hogſheads of Wine coſt, at the Rate 
4 
12314 74 


of 121. 145. 74 4. per Hogbead? 
| s 


Anſ. £127 6. 3 15 


Here begin to multiply the Fartbings, ſaying, 10 times 2 is 
20 J. = 5 d. Having nothing to ſet down in the Farthings 
Place, bear the 5 d. in Mind, and proceed to the Pence, faying, 
1o times 7 1s 70, and 5 that I carried 1s 75 d. =3 6-55 3 d. Then 
put the 3 d. underneath in its own Place of Pence, and, bearing 
the 6 . in Mind, proceed ta the Shilling, and, multiply ing the 
145. the Product is 140 5. to which adding the 6 the Sum is 

146 5. =7 l. 64. Then put the 6 underneath its on Place of 
Shilling s, and bearing the 7 }, in Mind proceed to the Poyndy, 
mulciplying them as in Multiplication of Ii hole Numbers, and 
adding the 7 to the Product, the Sum is 127 J. So the whole 


Price of the Wine is 127 J. 6-6. 3 4. 


3 \ [ 

% (0 dc 412 1 eee oi f 

Er 90. ar 1. 1j. 6 per ci Erg 11e. opfer 
Anſ. f. 16 17 YI | Anſ. G. 14 % 101 FT 


UNWROUGHT EXAMPLES: 


© Eire 4. What is the yearly Rent of 11 Acres of Land, at 
17.8 4. 6 d. per Acre? Anf. 15 *. 13 6 d. | 
„„ | - _ Es. 5. Wat 


be Chap 


FE Ex. 5, What will 8 Yards of Cloth coſt, at 15 1. 44 d. per 
Yard? Anſ. 67 35: | 


Ex. 6. What will 12 Hogſheads of Cyder coſt, at 10. x25. 914. 
per Hogſhead ? Anſ. 191. 13 5 9 d. Sh ws 


Ex. 7. What will 12 C. coſt at 3 J. 16 f. 113 d. per C.? 
Anſ. 46 J. 3 5. 9 4. 5 
. CASE Il. 


When the Multiplier exceeds 12, but not 144, and you can 
find two Numbers whoſe Product is equal to it, if you multiply 
firſt by one of them, and then that Product by the other, the 
laſt Product will be the ſame as if you had multiplied by the gi- 
ven Multiplier at one Operation: Which is evident from what 
has been ſaid in Multiplication of Wbele Numbers. 


f 
r 2 — 
- 


—— 


— —ͤ—ũ— 


22 „4.7 
ul th 6 1 RUG 
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EXAMPLE 8. EXAMPLE 9: 


1. d. | IRS, 2 4. d. 5 
$4 C. at 2.19 · 4 4 ber C.? 72 C. at 3. 15. 4 4 per C.? 
1 58 12 85 


* 
— — 
— —— — 


PEI 


„ | 45-049 
7 6 
Auf. C. 249 . 09 3 | Anſ. C. 271.08 6 


I ſhall now make ſome Obſervations which may be uſeful for 
the more expeditious and eaſy performing 9 of this 
Nature. You may obſerve in Ex. 8. I rather take 12 for my firſt 
Multiplier than 7, as by theſe Means I ſhall have no Farthings 
in the next Multiplication. Then 12 times 3 is 36 . 2 9 4 
which I bear in Mind, and conſider that 12 times 4 4 is 4. 
(for 12X 4 = 4 X 12) ſo that 12 times any Number of Pence 
will make them ſo many Shillings : Wherefore, placing the g to 
be carried underneath its own Pl:ce of Pence, I carry the 4 to 
the Units Place of Sþhillings, ſaying, 12 times 9 is 108, and 4 is 
112; then I place the 2 underneath the Units Place of $4- 
Jings,and, bearing the 11 in Mind, proceed to multiply the Tens 
Place of Shillings, ſaying, 12 times 1 is 12, and 11 is 23, 
e. 23 Ten Sbhillines, or 11 J. 10 5. wherefore I put down 1 in 


"ft | the Tens Place of Shillirgs, which makes the Number of 
Ws. ' billings 12; and then I carry the 11 to the Place of Pounds, 

" and proceed as before, = 

i | EO: UN, 
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Chap. 7. Comp. Multiplication. 47 
Nu ROH EXAMPLES. ; 


Ex. 10. What will 24 Gallons of Brandy coft, at 6s 52 4. 
per Gallon ? Anſ. 7 l. 15 6. 


£ Ex 11, What will 144 B. of Tea coft, at 7 x, 63 d. per hq 
1 Anſ. 54 l. 9. | f | 


E.. 12. What will 120 Hogſheads of Cyder coft, at 1 8s. 64 
„ Hogihead 3 of. 171 . 55 On 


E.. 13. What will 63 Yards of Broad - Cloth coft, at 
WW 185.75 4. pe Yard? Anſ. 581. 12 5.03 d. 


Ee. 14 What is the Yearly Rent of 120 Acres of Land as 
= 2 /. 5 5. 6+ d. per Acre? Anſ. 153 l. 5 1. 


. Ex. 15. In 121 Pieces of Money valued at 1 L 16 A per Piece, 
== how many Pounds, &c. Sterling? Anſ. 217 l. 16 5. 


. 16. What will 84 Buſhels of Wheat coft, at 4 . 62 4 
| 5 per Buſhel? Anſ. 19 J. 15. 6 l. e N 


55 Ex. 17. What will 42 c. colt at 5 1. 15 4. | 91 d. per C 
I 334 OY rarely 
3 C4 $ E III. 


When you cannot find any two Numbers whoſe Product will 
de equal to the Multiplier, you may multiply by two ſuch as will 
make the neareft Approach unto it, without exceeding it, and 
RE then multiplying the given Multiplicand by the Difference be- 
WE tween the Product of the two Mul:jpliers, and the given Mul- 
RE tiplicr, the Sum of this laſt Product, and the Product reſulting 
XX from the two Multiplications will he the true Product requiredy 


Ex. 18. 134 C. at 18. og 2 der C.? s 4 
| 120 18. o9 4 
L. 11,05. og —— 
11 £. 117. 0% f 


C. 124. 03 o = Price of 132 C. 
1. 17. 077 =» Price of 2 C. 


Anſ. Z. 126. 00 10+ = Price of 134 0 
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— 2264-. K 


* . 


1 3 ; 12 2) 1. 05 06 2 


2 15 .06,60 \ 12. 09 
4 5 8 Fe 2 - 8 | 


122 08.00 2 Price of 96 . 
3 41 0. 06 Price of 1 C. 
0.12.09 = Price of 1 C. 


Anſ. C. 124. 06. o = Price of 97 C. 


U N ROUGHT EX. „P L ES. 


Ex 20. What will 74 Gallons of Brandy. col, at 6. 7 A 44 
po aaa Hf. 23 J. 11 f. 9 d. 


Er. 21. What will 74 Pieces of Cloth coſt, at 12/1/16 8. 64 4. 
pet Piece 7 Anſ. 9491. 45. 14. 


- Ex. 22, What will 87. C. coſt wy 19s. 74 d. ber C 
Au 433 J. 9 5. 21 4. 

Er. 23. War wil 98 C. coſt, 58 J. 16 s. 9 4. per C? 

A. $721. 7 . 7 2 4 


Ex. 24. What will 105 Hogthets cot 4 7* 18 4. 114 4. 
per Hogthead 7 Anſ. $341. 10 417 4 


Ee. 25, What will 113 C. . at 3 J. wich 1 
—_— 


Aly one who ad theſe Examples in Coin, may eaſily 
conceive- how to perform Examples of any other Denomination, 
which I ſhall therefore omit, eſpecially as they are not of ſo 
2 88 . | 


e CHAP: 


11 


Chap. 8. Comp. Diviſion. -——— 


CHAP, VIIL 
Of CoMPOUND Divis ION. 


Onround Drvis1oN is when the Dividend conſiſts of 
ſeveral Denominations, as the Multiplicand did in the laft 
Chapter; and admits of Two Caſes. > | 


EA S 6+; 


When the Diviſor does not exceed 12. Firſts divide the ſuperior 
Denomination, and place the Quotient underneath the Figure, or 
Figures, of its own Value; and, if there be any Remainder, 
reduce it mentally to the next inferior Denomination, adding rhe 
Figure, or Figures, of that Denomination to ii; which Sum 
divide by the Diviſor, as before, ſtill placing the Quotient un- 
derneath in its proper Place. And ſo proceed from one Deno- 
' mination to another until all is finiſhed. + 


Note, I ſhall here, for the ſame Reaſon given in the laſt Chap- 
ter, omit all other Examples but thoſe of Coin. 4 


Ex 1. If 9 Pieces of Cloth coſt 57 1 19s 6 d. what will one 
Picce coſt at that Rate? 3 7 


„„ 
9) 57 19 as 


| edi Ra Lead end 


Aſ. C6. 08. 10 


— —— — — — 


7 . 


Here, firft divide 57 by 9, and the Quotient is 6, which ſet 
' underneath in its own Place of Pounds; and the Remainder. is 
3 1. = 60 5. to which add the 19 s. and the Sum is 79 s. which 
divide likewiſe, and you'll find the Quotient 8, which fer under- 
neath in its own Place of Sbillings; and the Remainder is 7 5. = 
$4 4. to which add the 6 d — Sum is 90 d. which likewiſe 

| | | 3 divide 
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per Hogthead ? 


by one of them, and then that Quotient by the other, and the 


happen to have a Remainder after one or both the Diviſions, 
multiply the laſt Remainder into-the firſt Diviſor, and to the 
Product add the firſt Remainder, and the Sum will be the Re- 


— YL 


* 


5 Arithmetic. Chap. 8. 


divide, and you'll find the Quotient 10, and then Nothing re- 
mains: So the Quotient, or Anſwer, is 61. 8 s. 10 4. 


Ex, 2. It 12 Hogſheads of cyder coſt 13 J. 53 what is that 


. 
12 ) 13. 05. 0 


— 


r . 


UNWROUGHT EXAMPLES. 


& „ 9 c of 16 l. 1 i 6 K Ubat will 1 C. Coſt it thut 
Rate? Anſ. 1 J. 17 5s. 6 d. At pine 


Ex. 4. If 11 C. coſt 49 J. 17 s. 9 d. what will 1 C. coſt at that 


| Rate? Anſ. 4 l. 10 1. 8 d. 52 4. 


Ex. 5. If 12 C. coſt 4 J. 15 6. what will 1 C. coſt at that 
Rate? Anſ. 31, 195. 7 d. | 


Ex. 6. If 6 C. coſt 291. 19s. 104 d. what is that per C? 
Anſ. 41 195.113 4. # ” 


Ex.: 7. If 7654 J. 16s. 94. were equally to be divided be- 
tween 12 Men, what is each Man's Share? | 
Anſ. 637 l. 18 5,0 4 d. | 


CASE Il 


When the Diviſor exceeds 12, but not 144, and you can find 
two Numbers whoſe Product is equal to it, you may divide firſt 


laſt Quotient will be the true Quotient. But it you ſhould 


mainder you would have had, if you had divided by your Diviſor 
at one Operation. | | 
E 7 | | Ex. 8. If 


* 


Ev. 8. If Hogthcal of Wine col 4s 15 15 6. FR . what is 
that per Gailon} 


TY 5 N 
9913.15 4 
4 
5X9 :+4 = 49 the true Remainder. 7) 1. 10. %% % 
” T6 
Arſ. £ 0.04 . 04-1 #8 


UNWROUGHT EXAMPLES, 


Ex. 9. It 84 C.,coft 342 J. 8 1 what 1s that per. 
Anſ. 41.1 74.1 12 5. c 


Bn 16 Þ 63 Yards of Broad- Cloth coſt 58 1. 12 4. * 4, 
what i is that per Yard ? Anſ. 18 75 + d. 


| Te 11. If 84. Hogſheads coſt 249 f. 10 5.4 d. hs is that 
per Hogſhead? Anſ. 2 l. 19 5. 44. 3 55 7 * 


Ex. 12. If a Hogſhead of Wine coſt 141. 6 5.8.2 44. what 1s 
that per Gallon? Anf 45. 64. 235 q. 


Ex. 13. If 99C. coſt 3791. 8 what 55 . C. 
. 3 J. 16 J. $4.33 „ 


Ex. 14 Suppals 465 L 12 5. L d. were to be divided equal 
between 63 Men, what is each Man- s Share ? 


MIS 10 f. o d. 2 33 4. 


Note, Ik your Diviſor is an Unit (or 1) with a Cypher or 
Cyphers annexed, your beſt Way will be to divide the ſuperior 
Denomination, as 3 directed 3 in ſuch a Caſe in Diviſion of 
bole Numbers (viz. by cutting off ſa many Right Hand Figures 
as you have Cyphers in your Diviſor), and then to reduce the 
Remainder if any) to the next inferior Denomination, adding 
_ thereto the Figure or Figures (if any) which were of it before, 

which divide as before ; and ſo procced until all i is RENO: An 
Example will render it very . and PY ig 

1 2 


Ex. 13 up bk: 


52 Arithmetic. Chap. 9. 


% 


Ex 15. Suppoſe 7654 J. 17 5. 6 3 . were equally to be divi- 
ded between 100 Men ; what is each Man's Share? 


| / 5 
100) 76154 3 17 . 63 
| > 2p 5 


10097 
12 


11/70 
"4 


—— — 


2083 
Anſ. 76 l. 105. 11 d. 2 163 


Note. All other Examples which will not fall under one or 


other of theſe Caſes, may better be worked as before directed in 
Diviſion of I bole Nambers. is ED 


Ca, ar 
Of R E D U CT ION. 


EDUCTION is a Rule whereby Numbers of one 
Denomination are reduced or brought into another, which 
15 very uſeful in the Rule of PRoporTION (eſpecially to thoſe 
who are unacquainted with VuLcar and Dtcinar Fractions), 
and is performed either by Multiplication or Diviſion. By Multipli- 
cation a Superior Denomination is brought to an Inferior ; and 
this is called Rapuction DESCEN DING. And by Divifien an 
Inferior Denoniination is brought to a Superior; and this is cal- 
led RepucTtion ASCENDING. | e e - 


/ Reduction Deſcending. | 


R U L E. 


In order to reduce a _— to an Inferior Denomination; 
eonſider how many of the 


nferior Dencmination are contained 


Chap, 9. _ 


5 Neander. 


— 


in an Integer of the Superior, and N it N that Number, 
and you will have it reduced to the Denomination required. 


That is, Pounds X 20 == Sbillings. 


Pence x 4 = Farthings. 


Shillings KLE Pence. 


And io for Weights, Meaſures „Oc. 


Of Reduction Aſcending. 


by this 


This is only the Reverſe of the other, and is | performed 


„ 
Divide the given Denomination to be reduced higher by the 
Number of Times it is contained in an Iateger of the Denomina- 


tion required. 


Thar ie, Farthings — 4 = Pence. 


9 — 20 = Pounds, Q. 
A 


Pence — 12 = Shillings. 


t Reduction Deſcending and Aſcending mutually prove each 
othen; wherefore I mall treat of them together. 


Reduction of + Coin. 


" DESCENDING. 


P Sterling, 
how many Shillings, Pence, 
* nn | 


4 : 7 e 


374⁰ Shillings, 
Oe 
104880 Pence. 
3 


2 


1195620 Farthings. 


Or 437 J. may be reduced 
in to Pence at one Operation, 


thus, 437 X 240 = 104880 d. 
for za 4 23 1.7. 


Fartbings, thus, 437 * X 960 = = 
419520 q. for "wy q:=+tþ 


Or into 


= ASCENDING. 


Ex. 2. In 419520 Farthings 
1 many Pence, . 


and Pounds Sterling. 


4 ) 419520 Farthings. 


12 IJ 10e Pence. 


20 ) 87410 Shillings. 


437 Pounds. 


— ey ——_—— 


— 


or, 419520 = 960 = 437 L 


Note. 


54 Arithmetic. Chap. 5. 


Note. In reducing different 8 into one, if you 
have any odd Number of the next inferior Denomination to 
which you are reducing, you muſt add in that Number to the 
Product ; as in this Example. | 


bo =; bo 


Dads 476 « $$ 4 4 into Parthings. 


% 


9535 5. = 470 X 20: T 8 = 476 1 15 5. 5 
12 | | 


| e d. 9535 N 12: 7 = 476 J. 15 1. 7 4. 


—— OO ECNEY 


457710 q, x==1 14027 RN 4 60 1 74 d. 


Es. 4 In 4577 Io Farthings how many Pounds Sterling, 
4 ) 45770 


3 


32 a 114427 | 
hd. 


— 


7 959% 0 


22. 


A £ 476 1674 


Nite. The Remainder is always of the ſame en hh 
the Dividend. So the laſt Quotient, with all the ſeveral n 
ders added to it, Is the Anſwer re 5 


Er. 5. In 5437 Half. Crowns how ny Pounds Sterling ? 


$8) 
547 


—ñ— D—ͤ—K 


Anſ. £ 679 . 12 1:64 


—y 


— 


PPP ; r e $53, : ; ' o th 3 ieee 
: * 
— N * 1 a 3 e ; 
OF . - » 7 P Y | 
: "= W <a : ; ! : 
; * 3 35 9939 bY ' 
: . . ' 
r . . E , x * e * 5 ta 1 e * — nd : 
4 _ a x Fa = 


Note. Since the Rede is of the ſame D wh 
the Dividend, the Remainder in the laſt Example is 5 ' Haſt- 
Crowns = 12 f. 6 d. Wherefore the Anſwer i is 679 J. 12 4. 6 d. 


J. 4 
Ex. 6. In 670 12 6. how n many Hott Coons & Crowns? 
— 2 
13592 Shilling: 
12 


Tn] ) 1631100 Pence. 


2 0 5437 H Hk cron, 


0 


I cee 


A * a Ps — 
AE PL "9 : 


Several very aſeful n in Exchange of Coin may be an- 
ſwered * N 


Ex. 7. "as Pieces of Eight, at 45: 6 a. ter „re, how 
many Pounds mom.” ? 


Ch = the Pence i in a 4 of Eight, 
— een 


. 12) 29484 4. 


200) 245]7 5: 
C £9495 I £ 


Au. 46 . 12 f. 


9 4 


Er 9. a I 22 1 17 5, how many Pieces of Bight, 46.64 
* Piece? 526 2. 
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122.17 


* f ” . 


2457 
"I'S = 


54 ) 29484 ( 546 © 
270 


216 e 


324 | 
%% oo  =aaq 
Ex. 9. In 401. 5 . how many Crowns, Half. Crowns, Shil- 

lings, Six-pences, Groats, and Three-pences, of each an equal 

Number. 5 | © 


* 


60 4 40 5 
30 IN 20 | 
12 — 
4 i 
— 15) 966 (84 
Ee IBS 1 © 920 


L meme 


A Crown 
Half-a-Crown 
A Shilling 
S1x-pence 

A Groat 
Three-pence 


nne 


a (ooo) 


Aol. $4 of each Sort. 


The Work of this is evident; for if you divide 9660, the 
Pence in 40 J. 5 . by 115, the Pence in one Crown, one Half- 
filling, one Six-pence, one Groat, and one Three-, 

ce, the 2 84 muſt needs be the equal Number of each 
ined in the given Sum. V 64 


Cap, = 


* Kü 6 


£ 99 to prove th the Operation true, J. "3 
o *. 11 rowns ; Py — 
Haf- Crowns 
| Shjllings * 
84 A Six-pences_ 
| Groats 
Three pences 


Toi a 14 2 < 


* I nu; 
—% 
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4 
0 
rg. waa DV +>». 
0 
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| . | 


vu R GEHT EXAMPLES. 


Ex. 10. In 743 J 164 4 d. ho many Groats? Anſ. 44629 


Groats. 


Ex. 81%, 4629, Groats ber Pounds terling 7? 
= 743 l. BY 175 WA VAR J $ 


„ Tor WEILoAr. 


1 Gr! Ural OF OPT i 10 5 * 

ä 17.5. P. u. Pon. 22 e oo, 
1 4 =, 20 = 1 Or. Ounces. 5 

40 s 8 es = 249 = 128 — — 1 1b Pond.” 1 


Nan * 7 * 1 4 PAST 7 
L% FS $4 
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Note By 8 eee are neighed nl Jens Gold, 8 
Corn, 2 and all mes; 
| 15. oz. N. 8 12 Kroags 5 AJ 
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Ex. 1 Fo In 43 3 879 Grains of Gold how many Pounds 3 
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'U v WR OUGHT EXAM PL E8. 


. 54 b. 3 e of Silrer bor way. Grains ? 
An. 312480 gr.” 


Ex. 1 55 I 184310 Grains of | Gola ”— my 12 1 


An. 32 5. 5 


Note. To ſhorten. the Work, I ſhall not- any more prove one 
Queſtion in Reduction by another, but leave it to be done by the 
Learner, who 160 W me OE walk be wy rg MR 0 do- 


ing ie himſelf. 
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1 UNWROUGHYT EXAMPLES, 


Ex. 17, In 685 326 Grains ( Apothecaries Meigbi) how many 
Pounds? Anf. 118 th. 11 J. 6 3. o 3, 6 Gr. 


Ex. 18. In 4th. 33.6 J. 13. 7 Gr. (Apothecare WOT how 
many Grains? af 24867 Grains. 


AF AVERDUPOIS Wrrcur: 


Pirch, Tar, Rofin, Wax, Tallow, Flax, Hemp, &c. Copper, 
Tin, Steel, Iron, Sc. Fiſh, Butter, Cheeſe, Sc. and all fuch 
Commodities as are coarſe or ſubject to waſte, as all Kind of Gro- 
cery Wares, are bought and fold by this Weine . 
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i- Mr. Wand (i in his Young Mathenatician 5 Guide, Page the 3200 5 | 

ſays, chat he found, by a very nice Experiment, rhat one Pound . > 
16 Leue! ie equal. r to 34 4 * 11 P.wv, 15 + Grains Troy. 3 f 
| | 1 NE ſn: 24 S — ie Ex. 19. 
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Ex. 19. In 2. 2. 3 7 · 6; how many Drams ? 


* C. 6 15. 6 02. 


. Barley — 3 . Nail. =75 Zard. 


£4 594 = 198 = 164 1 1 F. Poles. 
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60 ee Chap- 9. 


Ton. C. N. ih oz. 
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42 C. 
4 
171 Nr. 
28 
1375 
342 
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28776 

4795 

76726 o 
16 


1227616 Dr. 


us e e W ene 
Er. 20. In 84326 Ounces, how erg, Fons? Anſ. 2 Tons 


Ex. 11. In z Tons, 3 c. 3 Drs. 19 Ib. how many Ounces ? 
Av. 114544 Oz. 


0. Lo NG Nasa. 


The TABLE. 


£ + Yard =1 E Flemiſh 
ES 2 Inches. Note. 1Z Yard = 1 El Engliſh: 


$6=""m2=1.7 fm T Lardi== 1 Fathom: 
6 3=1 7. Yards: 80 


23760 = 7920 = 660= 220= 4 = . Furlongs. . 
190080 = 63360 = 2 = 1760 = = 3zz0=8= 1 Mile. 
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Note, That 160 ſquare Poles make a Statute Acre of Land. E- 
very Circle is divided into 360 Degrees, and 60 Miles make a De- 
gree of a * Great Circle on the Surface of the Earth, according to 
the common Computation and Practice of. Mariners. And ac- 
cording to the Tranſactions of the French Academy, Auno 1687, 
a Paris Foot Royal is= 12,8 Inches Engliſh; 6 of theſe Feet make 
a Toiſe ; and 57060 Tojiſes = 1' Degree, But, according to Mr. 
NoRrw ooD's Experiment, made between London and Tork, Anm 

1635, a Degree is 357196 Feet. See Mr. Ward's Young Mathe- 
ma. ician's Guide, pa. 33. 


Er. 22. How many Miles, Furlongs, Poles, Yards, Feet, 
Inches, and Barley Corns, will reach round a Great Circle on the 
Surface of the Earth, according to the common Calcularion ? 


360 Degrees. 
60 | 
—ů— ; 


21600 Miles. 
5 mn 


* 


172800 Furlongs. 
6912000 Poles. | 
34550000 = 6912000 Xx 8: 
3456000 = 6912000 — 2. 
38016000 Yards. 
n 114048000 Feet. 
| | 3 =. 


11 


8? 


| 1368576000 Inches. 
| © 4105723009 Barley-Corns, Ef 2.4 
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i A Great Circle on the Surface of the Earth is 4 Circle that 
otts divides tbe Earth into #wo equal Paris. e 
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UCUNWROUGHT EXAMPLES.” 
E. 23. I demand how many Miles are in a Degree of a 
Great Circle on the Surface of the Earth, according to Mr, 
Nor«vood's Experiment; and likewiſe how many Barley-Corns will 
reach round it, according to that Calculation? Anſ. 69 Alles, 
958 Yards, and 2 Feet make a Degree. And 4758860160 Barley- 
Corns will reach round the Earth. 97 my | 


Ex. 24. I demand how many Miles there are in a Degree of 

a Great Circle on the Surface of the Earth, according to the 
Tranſactions of the French Academy; and likewiſe how many 
Barley-Corns will reach round it according to that Calculation? 
Anſ. 69 Miles, 288 Yards, make a Degree; and 4732 784640 
Barley Corns will reach round the Earth. „ ; 


Note, As this laſt Example cannot well be performed without 
underftanding Decimals, the Learner may omit it till he is Maſter 
of that Branch of Ax ITHMNET Ic. 6 | 


Of Lievipd MEASURE. 


By Winz Mzavgurs all Wines, Brandies, Spirituous 
1 Perry, Vinegar, Oil, Honey, Sc. are bought and 
0 i 85 | DS 


The TABLE of WINE MEASURE. 


ubic Incher. VV | * 
21 Duart, Note O18 = 1 Rundlet. 


314 = 1 l ine or Vines 


| = ' 2= 1 Potile. © gar Barrel. 


- „ 8 1 Gallon. 1 
9702= 336= 168= 84= 42=1 Terce. | 

14553= 504= 252==126= 63<=17=1 Hogſhead. 

19404= 672= 336=168="8$4=2 = Parcheon: | 

| 29106=1008= $04=252=126=3 =2 I Butt or Pipe 

$32 12=2016=1008=504=252=6 =4 =3_=a=1 Tun. 
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Ee 25. la 3 Tuns, 1 Hogſhead, 14 Gallons, of Wine, how 
many Hog ſheads, Gallons, Pottles, Quarts, and Pint: 


Tun. Hog. Gall. 
3b 14 * 8 
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: EIFS 4 * . „ 4% ESO 41 „ * 
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#4 © 7 
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666 Pottles. | 
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UNWROUGHT EXAMPLES. 


Ex. 26. A Merchant had 5 Casks of Wine of an equal Big- 
neſs; now ſuppoſe all of them would contain 218295 Cubic In- 
ches, I demand how many Hogſheads each of them will contain, 
and how much the Whole is worth at 5 s. per Gallon ? Anſ. The 
Casks will each contain 3 Hogſheads, and the whole Wine is 
worth 236 J. 5 5. 5 Le 


Ex. 27. There are 2 Casks of Brandy, one of which contains 
89166, and the other 44583 Cubic Inches; I demand how many 
Gallons, Hogſheads, . Se. each of them contains, and the Value 
of the whole Brandy at 4 J. 6 4: per Gallon ? Anſ. The Gon- 
tent of one Cask is 1 Tun, 2 Hogſh. 8 Gall. and of the other 3 
Hogſh, '. 4 Gall. And the Value of the whole Brandy 1s 


*%. 


. 1 
. 73 


64 


rr W * 


| __ Arithmetic. 
The TABLE of ALE MEASURE. 
Cubic I ©: "ae 


* % 5 N 
= 1 6 
ASI P. 4 


282 = 1 Gallon, 
2256 = 8=1 Firkin. 
4512 = 16 =2 = 1 Kilderkin. 
| $024 = 33 = 4 =2 = 3 Barre, Barrel. 8 CL 


_13536 = — — 


NB. A Firkin of Soap and Herrings are the ſame with that of Ale. 


uſed i 
Able for 
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' The TABLE of BEER MEASURE. 


ubic Inches, 
282 = 1 Gallon? 
2538 = 9 = 1 Firkin. : 
5076 = 18 = 2 = 1 Kilderkin. + 
10152 = 36 =4=2= 1 Barrel. 


15228 = 54 =6 = 2 I = 1 Hogſvegds. 


„ OO I I" 


This Diſtinction berween Beer and Ale Meaſure is only 


"he: ane But in all other Parts of Zi land * follo! | 
* Meaſure of both is obſerved. i * wing 
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© Jie TABLE. 


abi Inches, | ” 7 
2397 = 7 I Gm Mites! 22 en O01 


4794 = 17 8 241 Kildertis. 
9588 = 34 =4=2=1 Harrel. 
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Ex. 30. Suppoſe a Cale will contain 2 ſheads of Winn 
how much Ale will it contaln' at London 15 > Anſ. 2 Hog ſheads 
7272 Gallons. | + 1 


Ex. 31, Suppoſe a Cask will — 2 Hogſheads of Beer at 
London, how much Wine will it nn! 8 7 — 
$ Gallons, 3 11 Quarts : 
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| — Inches. 1 2 & 
8086.8 == 9 

2150.4 = 8 = 4 = 1 Babel. 

17203.2 = 64 = 34 = 8 = 1x Luarter. 
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1 Chaldron of Coal i. 


2 32 1a. 2 | Laſts of Chen how many Weys, uartersy 
12) | Zuſhels, Pecks, and Galions ? 
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UNWROUGHT EXAMPLES. 


4 PN, „ | i . ? 4 ; 5 


2 ag: th 45641, Gallons of gem how” many Que 1 
or 400 Qs, N 1 Peck. 


0 1 4 8 


1 Of ws i 4 "Chatdrons. i2 Bal of Coal, bow many. 
e 885 _ Gallons, 


of. T I M E := 


According to the Ingeniqus Dr. Hur v's Obſcrration, « 
Tear (which is the Time in which the Sun appears to us to th | 
compleated his Revolution from any oue Point in the . to 
the lame Point t againJU Is FR 

3 e ">. D. 7 p 98 » 8 1 _ 
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ke 365 $5 % „ att 2% © 
But we, Ges to the Julia Kalendar, have . e 
ed the Near to conſiſt of 365 Days, 6 Hours; and, therefore 2 
give Allowance for the odd "Hours, make every fourth 
(which we call Biſſextile, or Leap- Tear) to conſiſt of 366 Dania 
by which Means our Account of Time has rom” a- head of ume 


by r 1 | N ny dad 
Y , * 0 ; 0 1 7 z - 1 2 fiz 7 1 5 | 
. 12 10. 25 3 rase | 8 | 
in 1700 Tur, But Pope Gregory XIIl in þF Yer of oudt api = 


1582, finding the Kalendar very defective, by Advice of his 
Council, cut off 10 Days, thereby reducing the Seaſons tb the 
ſame Time they were at the Council of Nice, which was held in 
* the Lear 3 5 for ſettling of Zaſter and cohdemning Aviahiſnig 
arid in the Year 1700 another Day was cut off, which made fn 
Days Difference between the Julian and Gregorian Account of 
T ime, whereas, | to. have. reduced back. the Seaſons to the ſame 
Time they were at our Saviour's Birth, there ought to have been 
5 13 Days omitted, and ſo Ghriſt mas- Da would ave fallen back - 
on the 23d of December New Stile. E Conformity therefore to 
© thoſe Nations who computè thei?” Leary according to the Gi2gorida 
Kalendar, and to keep the So/ftices (or longeſt and porte Days), as 
ikewiſe the Zquinoxes, (or Days of 12 Firs long) on the ſame 
: nominal Day of gy for the future. it was enactet by AEt of 
Parliament, ae 11 7 ſhould be leſt out of Account between 
= 2d apr Lig ould cond of tember, 1752, and that every Fourth 
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even hundred Years, which would be Biſextilet, only of 365 Days, 
like other common Jears. So that, in this Calculation of me, 
which is uſually calle, New Stile, N are to be omĩtted 
in 400 Years; by which Means we ſhall run a-head of the Sun 
in our Account of Jime but one Day in about 4990 Tears, which 
is very inſignificant. IF q7 495, BE Bon | Fe 1 


5 


N bh "2 2 
10 * * = * — F 


I ſhall here inſert a T4 BLE of T 1ME, calculated according 
to the Julian Kalendar, commonly called Old Stile, and likev iſe 
Mew how it may be uſeful in calculating Time according to the 
New. T | 

e e 11 6.5 al BR D 


gecond r. 7 e 
60 = 1 Minutes, : 3 3 
6 ; 1 6 90 H, * \ 60 == I Third, 
„ c 76. +05 Sc. ad infinimm: 
noflgor;es: tr Geo ion! 2g = DOgs.g oo oo 
| * 3 LA —— f l 
31557600 = 520960 ="8766 =" 365 + 6 =1 Year OS. 
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Note. 60 = 1 Second 
2 A. . 'Y 
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If you divide any Number of Tears by 4 the Quotient will 
Mew how many Leap Tears O. S. there have been during that 
that Space of Time, and the Remainder the Nars ſince the laſt 
Biſſextile, or Leap Near. Wherefore if you multiply any Num- 
Nr e. by 365, and divide the ſame by 4 (neglecting the 
Remainder, if any) the Sum of that Product and Quotient will 


 hew how many Days there are in thoſe Years, O.S. *' © 


» 


Andi if you divide any Number of Centuries by 4, the Pro- 
duct of that Quotient X 3 (+ the Remainder, if any) will 
mew how many Days Difference there is between ſo many Tears 


Dla and New Stile: or how many Bifſextiles are io be omitted in 


that me to reduce Old Stiſe to New. 
. be, is 1 : 7 wa ag he 3 11 40 5 
Ex. 35. In 1200 Years, New Stile, how many Biſertiles are 
to be omitted : ee e : Milt 
1200 => 100=12 Centuries. Then 12-4 =3; and 
Rx 3 = 9 Biſlextiles to be omitted. 1 ni. 


omitted? 


Ex. 36. In 1500 Years N. f. how min y Billestiles are to be 


1500 


3 


PPP ˙ egy irene tO EDI CY 5024 Re . "ay 2 r  h PETR 

„ a ty % 
— * i — 

. * bl 7 1 : by = 
. 


5 5 1590 = 100 = 15 En 8 | 5 
e, Then 415 (3 | „ 


5 , 4 
8 e 3 8 i 5 
n | * * 8 A 4 * ; * * 5 „ : 6 | Z , 
h ; 2 


* ma 25 3 * 3 "0 + z= Is : Hide ile, to be omited. . 


4 Ex. 47. In 1752 Years N. F. 3 3 22 to is 
c emitted every 400 Years) how ny Minutes? 
© | . 
wer „ 
5 365 135 : 58 
4 870 5 
0 10512 
1 7 5 256 : 
2 . 438 752 = 1. i : 
: 639918 Dann in 8 Years, O. 8. 7 
wa | 8 


— — 


ee eee 508 3 Days: in 1752 Years N. 8. ee 


— — hats ont 


. 25590620 


= © 1 - 
Ie e 5 
5 15357720 Hours. 

50 „ . 
by | W 96) ee ber Minutes. 


In 1752 Years there are 75 Centuries: 
, 


— 
- E a - £ 
* 8 7 


- And 4 4X3 z a 12 13 re or 1 -Years, to be 
— emitted. 
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Of VVULGAR FRACTIONs. 


n. 1 


— 2 
— — — 5 _- 


SECT. 455 Of Notation. i bes 


HE Doctrine of Vurcar Fractions ſuppoſes an Unit 
| to be broken, or divided into any Number of equal Parts, 
and conſiders theſe either as Pure Forts, and then each is leſs 
than an Unit; as 2, Ore Half; or eite of Iriegers and Parts in- 
termixed; as 3 4, i. e. 3 Iniegers and One Fourth of that Integer. 

And theſe Mixed Numbers are always more than an Cnit, or 
whole Integer. © 0 55 


A Vulcan Fraction conſiſts of Two Parts, viz. a Nume- 
rator, and a Denominator, which are placed one over, the other 
with a Line between them : 


Thus J 4 Numerator. 5 
5 Denrominator- l 


Now, theſe Two Numbers (as has been ſaid in Diviſſon) pro- 
eeed from Diviſion, when zn exact Quotient in ole Numbers 
cannot be found. The Denominater, which is only the Diviſor 
in Diviſion, ſhews how many equal Parts the Integer, or u hols 
Thins, is divided into. And the Numerator, which is the Re- 
mainder after Diviſion, ſhews how many of thoſe Parts the Valus 
of the Fraftion is. : - ve OD 


There are Three Sorts of Fraction „% 


Improper, C Frattions. 


1 ra Proper, or Simple, 
8) 
Compound 


A Pro 


. 2 Wannen. 


— — . MoS: Fat 


EY Pale Fratims. — 


A Proper, or Sim le, Fritaion f is leſs than an Unit, and | irs oY 
ag, ts than 4 Is Denominator 3 ; 


þ 
1 


One Fourth, or One cj "I 


As Ore Half, or One of Two.” 


Ubree I. 1 or Three of Four. 


— 2 a. wu 
oY 8 N 1 


ao * 


* 


An Improper Hacki f is greater a an Unit, and its Namen. 
tor is therefore greater than its een Hop” <1 


$ Four of Thres, 12 Nineteen of fin 
As L eren hors Woes And «ff deb be One "YE £008 


= 


A Compound Fraition eonfit 15 = fverat: Numtrators and Den- 
minatori * or connected together with the Word OF: 


A% 1 F + of s ce. 


1 


And are thus = Two 2 of 7. * . 3 "9 Hal of 


an Un | 


80 ben an Unit, or Whole Thing, is divided inta any 
Number 1 ga Parts, and each of theſe ſubdivided into n 
Ec. then theſe laſt Nat, are Compound Fradlinus,. 


> 


In the above Compound Fration ſuppbiſe a Pound Sterling to be 
the Integer, or Whole; then 10 5s. is the Half of it, and 7s. 64. 


the 4 of that One Halt, and, $5.5. 1s the 4 of thoſe Three. atv : 
. 56. i f 4 . 4 of 4 Fund | und Sterli . [17 antes 


E reduce a Mixed Number into « an Iroprogt 
Fraction, and the eher gent 


6 2 
* 9 58: 


Mixed Number is brought inp an Improper Traun * the 
tollow ing A 


One Third, or One of 7 R 80 


- 1 
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„ 


3 r 


„ e 


II 


- 
| 


— —————— —— 
— Lge. 9 _ 


Multiply the hole Number into the Denominater of the given 
Fratior, and to their Product add the Numerator, and the Sum 
will be the new Numerator, under which place the —— 
and you have the Fraction e 


F * 


Reduce 6 ; to an A Fraun. | 


6 * 4=2 4; and 24 + 5 = 37 the new dana Wers 
fore => is the Fr action TOE 
Reduce 15 z to an 3 Frau. 
r . 3 | DEF f 
e e Y 5 ane 5 
Le) 411 i X84: +7. Pt th Wee nde 
ma? 7 to an Are race, 
1 A N in 16 X 
5 ; ah 5 6 4 6 * 


To reduce an ide Fraftion to its beten bol, or 
Mixed Number, is only the nn 25 _ _ ee _ 
is thus performed. . 


* RR 8 F . 7 * — ” 
he ANC oben in U ee e 


9940 1 , He 


Divide ths Novhoraby 210 MY en er „ agen by i Its Donkey 


water, and the Quotient is its true alu, either in Whole or 
ized Numbers. 
” X TW NOSE On * re, , rr re 


Thus ; 22 = OY 1 9 2467 $0 likewiſe 222 
— 1 1 for 127 +8. 1 „ for 27 = 9 


8. 


** - 


* 201 * 


W. AJ 2 ill * 2 Habu by _ 5 ng by 
Unit under it for a Denominato . | 


4 
1.4 
\ 8 

ff 
ON 


te. 


N 3 . pr — 
— eee gr — — 
. wow Od. — r 2 Nos 
4 — — r 
” 


* 
* 


1 Thus SEG 75 == 1418 23 = = 22, S 


3 


4 : 
of 4 
; : 29 6 
80 5 
* , , 
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— I 


— 


or 
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_ _ 
* * 4 
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Chap. 10. Hulgar Frattons. 


SECT. 3. 


Jo reduce Fractions into other Eractions of the 
ſame Value, which ſball bave one common 
Denominator. 5 


OR the better underſtanding this Section, it will be conve- 

nient to obſerve this Property of Fractions, That if the 
Numerator and Denominator of any Fraction bear the ſame Propor- 
tion to each other as the Numerator and Denominater of ſome. 
other Frattion, thoſe Frattions are both of the ſame Value, Now, 
we find (in the 17th Prop. of the 7th Book of EucriD), That if 
a Number multipiying two Numbers produce other Numbers, 
the Numbers produced of them ſhall be in the ſame Proportion 
that vi Numbers multiplied are. And from hence may be dedu- 
ced this 1 l | 5 


RULE 
If the Name and Denominator of any Fran be each of | 


them multiplied by the ſame Number, it will produce another 
Fraction of the ſame Value. ) N 


Fr EXAMPLE. 


Suppoſe both the Numerator and Denominatar of 2 was multi- 
plied by 6. | bi. 


Then.4 x f =.it; which. is = 3. : 


From hence it may be eaſy to conceive how ſeveral Fadens 
may be brought into other Fractions of che ſame Valge, which 
Mall have one common Denominator, by this 


GENERAL RULE. 


Multiply all the Denominators into each other for a new (and 
eommon) Denominatot, and each Numerator into all the other Ce- 


Let 


nominaters but its own for new Nanerators. 


: 
* 
1 
it 
4 1 
EF 
2 
** 
4 
2 
1 
| 
1 
> 
£ 
j 
* 
44 
. 
; 
B 
1 
EF 
1.3 
FR 
17 3 
bl 
7 


; 
. 

24 
4 
1 
F 


SN £2. 
— 


{ 
1 
? 
* 
1 
5 
. 
7 
1 
L = 
48 
. 
12 
8 
"i 
oy - 
FI 
B 
; 
+ 
19 
1 
it 
5 
155 
6 
it 
1 
4 
2 
* 
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2 


Let ir bs nc to reduce 4, $1 as 3 to other Fraftions of 
the lame Value, which ſhall have a common Denominator. 


3 | 2 4 3. 
5 Hs 3 3 
15 | to | 12 9 
4 HS 4 5 


60. Com. Den. 40 Firſt Num. 48 Second Num. 45 bird Num. 
So 285 785 and #5, will be the new Frattions required ; 


| 1. e. 78 = 51» #5 = 5, and 28 = 4. 


To illuſtrate this Rule, let it be conſidered, That the Numera- 
tor and Denominator of each of the new Frattions are produced by 
multiplyi ing the Numera tor and Denominator of its correſpondent 

iven Fraction into the ſame. Numbers. For in the firſt neu 
Traction the Numerator 40 is produced by n mulrip] ying the Nume⸗ 


rator of the firſt given F raction, viz. 2 5 X 43 and the Denomi. 


nator 60, by multiply ing the Denominator 3 X 5 '* 4: And ſo 
for all the other yew Frafions. Wherctore each of them is 
equal to its correſpondent given Tradlion. 


Let it be required to reduce 3. 2, J, and 5, to other Fyratjiong 
of the ſame Value, which ſhall have a common Denominator, 


An Unit being placed under the 3, which is a 1 hole Number, 
the Fractions to be e to a common * will 


be 4, 2, 4, and 5. 


1 3 4 3 5 
5 3 . I 8 
8 15 4 3 
7 . 7 5 5 
35 105 28 4 
6 7 6 6 7 
210 Com. Den. 620 Num. 168 Num. 90 Num. 175 Num: 
80 * new 5 will 9725 1787 wm 45, 1 1. 445 


S 35 178 25 118 = +» and 118 8 . 


Or 


of 


en, 


Chap. 10, TYulgar Fran y 


9 egg C * 8 Land. wy Blk © og 
2 * x We R LR 
: $ * K 2 * MR. + 
F 5 , a bY N 
" p 9 oh . = » " 


Or otherwiſe the Fracfions may firſt be reduced to a common 
Denominator, and then the hole Number may be reduced to a 
Frattion of the fame Denominator, by multiply ing the I hole Num- 
ber by the common Denominator for a Numerator. | 


Thus; 2, 3, and 4, will become CG, z88, and 288. 
And the I bole Number 3 & 210 = 630 for a Numerator: | 


Wherefore the new Frafjons will be £2, 178, +22, and 4185 
as before, e | | | 


UNWROUGHT EXAMPLES, 


S E C T. 4. 


To abbreviate or reduce Fractions into their 
lowelt Denomination, 


*HIS is a Rule not abſolutely neceſſary, tho“ you'll find it 

1 very convenient, in managing Fractions that are propoſed 

in large Terms, or in ſetting down an Anſwer in the leaft 

Terms, when the Fradtion is brought to ſuch as are large, by 
Addition, Subtraftion, Multiplication, or Diviſion. | 


To perform this it ought to be conſider:d that Numbers are 

either Prime or Compoſed. | „„ 
A Prime (or Firſt) Number is tha: which is meaſured only by 
an Uni, Auclid. 7, Def. 11, | | 
| Ka 7 For 


— — , . RAI A, 4s | ns ——— — 
= * n p 


. 
. 


F 
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Chap. 9. 


For Example. 3, 5, 7, 11, Ce. are Prime (or Firſt) Num- 
bers, becauſe they cannot poſſibly be divided into any Number of 
equal Parts by any other Number but Unity, or 1. Or, in other 
Words, no other Number but Unity, or 1, will divide ary of 
thoſe Prime Numbers, without leaving a Remainder. 


Numbers Prime the one to the other are ſuch as only an Unit 
doth meaſure, being their common Meaſure, Euciin 7. Def.12. 
Thus; 3 and 5 are Frime Numbers one to another, becauſe they 
cannot be divided by any Number but Unity, without leaving 2 
Remainder. And 8 and 9 are likewiie Prime Numbers to each 
other; for altho' 4 or 2 will meaſure or divide 8, without lea- 
ving a Remainder, yet 4 or 2 will not ſo meaſure or divide 9. 
And altho' 3 will meaſure or divide ꝙ without leaving a Remain- 
der, yet it will not ſo meaſure or divide 8, Wherefore, tho' 
neither 8 nor 9 are in themſelves Prime Numbers, yet are they 
Prime the one to the other. © ö 


A Compoſed Number is that which ſome certain Number mea- 
ſures, EvcL1D 7. Def, 13. N 


For Example. 15 is a Compoſed Number of 3 and 5; for 3 X 5 
== 15 ; conſequently either 3 or 5 will juſtly meaſure 15. S0 
likewiſe 21 is a Compoſed Number of 3 and 7; for 3 X 7 = 21, 
conſequently 3 or 7 will each jufily meaſure 21, | 


Numbers compoſed the one to the other are they which ſome Num- 
ber, being a common Meaſure to them both, doth meaſure. 
EvcLiip. 7. Def. 14. : 1 | 5 


That is, Thoſe Numbers are compoſed the one to the other which, 
being divided by one and the ſame Divitor, will leave no Re- 


mainder. 


For Inftance; 15 and 25 are Numbers compoſed the one to the 
other, becauſe they can both be meaſured, or divided, by 5: 
For i5 5 2 3; and 25 5 = 5, So that if 15 was to be 
abbreviated it would become 3. | 


If therefore the Numerator and Denominater of any Frafion are 
Prime Numbers the one 10 the other, the Frafjon is in its leaft 


Terms Bur if they are Numbers compoſed the one to the otber, it 


"BY: e 41 n » wer! r *x4*74 x # a By 
17 536 avubreviated, Dy b: ong!t 141.0 uus BY ef Terms, by this 
K 
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1 


Divide the greater Number by the leſſer, and that Diviſor by 
the Kemainder (if any), and ſo on until there be no Remainder; 
a then will the laſt Diviſor be the greateſt common Meaſure, 
bv «hich if you divide both Numerator and Denominator, the 
4railion wil be in the leatt Terms required. Bur it the laſt 
Divitor happens to be 1, then it is evident (becauſe 1 will nei- 
ther multiply nor divide) that the Numbers are Prime one to the 

other, and in their loweſt Terms already. 


Let it be required to abbreviate 184. 
3504 ) 549 (1 
| Fo Ro. | 
36) 50 4 (14 } Here 36 is the greatef} 


3 common Meaſure. 


— — 


1 
8 


(ooo) 


36 504 / 14 So that 524, when: reduced to its loweſt 
36 / 542. 15 Terme will become ++. 


And that the Fraction ſo reduced is ftill equal to its given 
Fraction is evident to any one that only conſiders tlie laſt Section; 
for it muſt neceſſarily follow, that if the Value of the Fraction is 
not altered by mul:ciplying both the Numerator and Denomina- 
tor by the ſame Number, ſo neither is its Value altered, by di- 
viding each of them by the ſame Number. 


For Inſtance : If both the Numerator and Denominator of 
were multiplied by 7, it would produce another Fraction of the 
lame Value, vis 17 


And a ain, if both Numerator and Denominator of 11 were 
divided by 7, it would reduce it back to irs equivalent Frac- 
| non 4 7 e. d. 5 „ x | ; 


Let 


Let it be required to abbreviate 471. 


391) 483 (1 
| 391 
920 3004 
: 368 y 5 
= | ne Here 23 is the 
23) 92 (4 3 reateſt common 
oy eaſure. 
(00) 
SET: Ts 9 0 
23 483 ( 21 The Fraction in Irs loweft Terms. 


If the propoſed Numbers be even, they may be brought into 
lower Terms by a continual halving, or dividing them by 2, at 
long as poſſible. Ee. 


Let it be required to abbreviate ZE, 


©, 3) 2 
| 32 | 1 s 41 2 1 1 | 
. Fr: |= _ 2 fer So the Fraction will become $. 


Or you may bring any Fraction lower, by dividing both the 
Numerator aud Denominator by any Number which will divide 
them without leaving a Remainder. 
| For Example. Suppoſe 54 was propoſed to be abbreviated. 
It is eaſy to conceive that 7 will exactly meaſure, or divide, 
both the Numerator and Denominator. 2 | es 

2 ) = ( 5 5 The Fraction in its loweſt Terms? 


If the propoſed Fraction has a Cypher or Cyphers in both 
 Numerator and Denominator, it may be brought lower by cut- 
ting off a like Number of Cyphers from both. „ 


Thus 48 will become 2. And 4058 4. 


When 
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Chap. 10. 
When the Numerator and Denominator of a Fraction end 
each of them with 5, or one wich 5 and the other with a Cypher, 


they may both be 1 or divided, by 5. 


* 177 Was propoſed to be abbreviated. 


5) 75 


3 185 was 3 to be abbreviated. 


35 AK — Fae Fraftion i in its loweſt W 


8 ; | ; EX; : | CEN = 
3 ) £ « 90 80 The e in its loweſt Terms. 


. EXAMPLES. 


245 = + 345t=+4 Hi =+$S 4US=S$S 
1 = . Ni = . HBHj=' th=H 


S EO T. 
To reduce a Com pound Fraction to a Simple one. 
R U L E 


Ultiply all the Numerators into one another for a Nume- 
rator, and all the Denominators together for a Denomiĩ- 


© Rator, 
| Reduce 4 5 Sf I to 1 Fraction. 
1 4x6 | 
i; 24X8 l lz, E Se % 
107 New, 192 Den. 21 Lak 0 | 


—— 


reer 
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Fog Gr 


710 the Denominator. Wherefore 5 of a Pemy = = 7x51 = 


Cr ee ee ꝗ—[—AZæͥ oe Re 
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3 this Rule it will be eaſy to conceive how any Fraction 


_ of a lower minen may be need to A Weber Decomi- 


nation. 


For Inſtance. 4 of a Penny will become 3 of II of x5 of a 
Found Sterling; which being reduced to a ane Frattion, will 
be the Fraction required. 


80 2 X 1 „ e and 3 X 12 „ 20 = 


128 J. per Sect. 4. 


In like Manner may any Coin, Weight, Meaſure, Sc. be re- 
1788 to a Vulgar Fraction. 


Reduce 3 d. to the Fractional Part of a Pound Sterling. 


3. = 5+ of x4 of a Pound Sterling. Now 3 x 1= 3 the 
Jumerator; and 12 X 20 = 240 the Denominator. So 3 4. 
= 7x5 |. = — 18 J. per Sect. 4. 


I 2 . Minutes to the Fractiona Part of q 8 


Le g 8 
F Reduce 4 Ox. to the Fractional Part of a 


= = x7 th. = 7 15. (per Sect, 4.) = 5 C. 
But it 3 it be a Mi ted Number, it muſt firſt be . to an 


Improper Fraclion, and then expreſſed like a Compcund * 
and worked as before. 


Reduce 3 4 J. to the Fractional Part of a Pound Sterling: 
3 F 4. = 7 4. (per Sect. 2.) ="; of x5 of x5 I =. 1281 


Reduce 3 £ Nr. of Wine to the Fractional Part of a Hog ſhead, 
32 Wo = 2 Lr. = T of F of 51 12 Hhd. = 782 Hhd. 


UNV ROUGHT EXAMPLES. 


What Praftional Part of a Pound is 2 9. 5 Gr. = 2 + E ? 
Anſ. 111 1b 


What Fractional Part of a C. is 7 15. 9 0% = 7 15 15.2 


of 1151 G 


"SECT, 


4 * 
8 * 
* * 
* 1 2 WJ 1 
* 4 * & 4 : « * 
4 7-4 "7 8 — > 
bs. 4 * X ** * — * E , 
o 7 * 2 2 : 


: „ elitr et HS e e e e FFFFPFPPEPPTP MO Iv We 9 A vt * ** . 


cs | box 
* *% 5 +4 : pf i * ” — 0 ; 
x 4 8 E. * » * 6. 5 


To find the Value of any Fraction, whether of _ 
Coin, Weights, or Meatures, cc. 


1 


: » 4 t 
-Ultiply.. the Numerator of the given Fraction by the 

Number of Parts of the next inferior Denomination | 
which are contained in that Integer, and divide that Product by 1 

the Denominator, and the 88 will be the Value of the OY 
Fraction in the next inferior Denomination; and if there be any e 
Fraction in the Quotient, the Value of that is to be found in | 

the ſame Manner, in the next inferior Denomination. And ſo 

roceed (if you have any Remainder) until you come to the 
leaſt Denomination, or at leaſt as low as neceſſary. | . 


Let it be required to find the Value of $23 of a Pound Ster- 
ling, In Shillings, Pence, Oc. bs | 


* * 1 2 ; £ 
k o = 6 
» © 
* * 


13 2 
—— = O 


— 4 % 


* 


WR DL 
% 9 Fx. 1 254 
The Value of the, Fgaction ?: 2 
12 . J 4 d. as you may fee by tie 5 
Operation in the Margin. 7 RE 
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' | Hr —— 
* * 17 9 * * * * „ „ — 0 _ * 5 — * 
8 6 Pg hk It 1 BJ Y 


Note. In the ſecond Diviſion I have 672 
neglected the Cypher in the Diviſo r.. _. 
and likewiſe in the firſt Remainder, | 72 

as unneceſſary; for $33 = 55 , .,, 4 


N 1 „„ $4 4 
2 £3; of ** 8 * — 4 3 — 
96) 288 (3 95 
* * = - * » * 1 + o 2 7 * 9 L * 2 * 
. 8 SP ; : ; . | $43 BieaS 3 288 N 
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What is the Value of 1 0 


2 * 
%. i Bling 8 


300 
What is the Value of 1 of a Day d 
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—— 
& * 5 * Y 2 4 
Sf + of S*% , f + 4 _ 60 T 


238 ) 7500 ( * 
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1 8 40 
0 : p : ; i * 4 


1 Anl. 25 Minutes 
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Vou may here obſerve, that the Fravtion i is and = 12= = 
of an Four. Wherefore't2o being again multiplied by = 
divided by the 288, it will reduce it to us] ; as In Jag Example 


if UNWROUGHT. EXAMPLES 


What a Value of ; of iy! ? . we 18 . | 
What is the Value of 3 of a Hhd. of Wine - An 56 Gall, 


What is the Value of 4 150 Toy? A 50% 2 pw. 20 f f. 


What js the Value of & tb, anne 74 % Anſ. 75 
SECT 


. . . 


N 
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Sy 8 E £ T, For | 


' 


ADDITION of VULGAR FRACTIONS, 


> HAT has been ſaid before in Reduction 18 chiefly to pre- 
pare Fractions of different Denominations for Operation; 
that is, either for Addition, Subtrafticn, Multiplication; or Divifions" 


Note. Before either Addition or Subtraction can be performed, 
Compound Fractions muſt be brought to Simple ones, by Sect. 5. 


And thoſe of different Denominations to a common Denomi-' 
nator, by Sect. 3. | V 9 8 
But Mixed Numbers may either be reduced to Improper Frasa 
tions by Sect. 2. and then to a common Denominator ; or elſe the 
Frafions may only be reduced to a common Denominator, and in 


Addition added together by themſelves, and then the I hole Num- 


bers (before neglected) added to their Sum. But how managed 
in Subtraction ſee the next Sefion. | 


Theſe Things being thus premiſed, Addition is thus perform d: ä 
e 1 
Add together all the Numerators, and thefr Sum vill beg 


new Numerator, under which ſubſeribe the common Denominas 


tor, Wo, : Bel 
EXAMPLES in Simple Fractions. 


| Let it be required to add gu, þ, and T together. 3 


3 


Here, becauſe the Fractions have a common D-nominator, it 


will be 7 TI +{f=4=12, per ect. 2 che Sum required, 


Let it be required to add 3, g, and 3 togethers 


Firf, 2 = 454, 4 = 25%, and 4 = $52, per Sect z. 
Then 144 + 160 + 168 = 472 the new Numerator. 


Wherefore the Sum of the given Fraction is 432 2 2 134. ber 


dect. 2. But 151 A5 per rap 4. Wheretore ihe Fraction 
| eee : 


Oe 12 
+ 43 


ADR +. +> 4 < woe * 
32 
ht -% 3 FA, Er * k 


= 6 A > PX. 1 


OE 


— 
8 —Arirhmeric. Cha p. 10. 


in its leaſt Terms (in which an Artif in his Rule would always 
5 chuſe to expreſs himſelf) is 2 1K. 


 EXAMP L E o in Compound Fan; 


8 - 


Let! it be required to add 4 of 1 and + of F into one Sum. 
| 35 4 ˙ A brett. 5.) = 4, per Seck. 4. 3 of = 19 (pts 
| 32 * per Sect. 4. Then Y and '$ 8 19, 2 
an oo And T4 + 17 — 1s = 1 I'S» a Jens 2. the Sum 
* | . 
N Let it be required to to add + of ; 7 7. and 1 of 2 into one 
„ 


% fs if grit chm fer src. 4 If 4 

I er Sect. 5) = 95 per Set. 4. Then 45 and 4 = = 148 and 

148, per Sect. 35 And 34+ + 125 = == * 140) the Sum waere 
EXAM P L ES in Mixed "Numbers. ; 


- Leti it 1 ire to add 3 4, 5 25 and I 5, rogerher, 


= - 
— ITINEY — : | . N Y 
RN = Me es = = ge ES . 
— ELLER DE =. ws bes $5 — gs * 
Ds IO . 2 ä * . 


3 "aÞ. | 1 45 and 1 11 =; 4A, and 3, (per , Set = 
145, and £228, . Sect. 3. Then 15 + 85 + 492 = 423 
5 p . per deck . ys 


_ 
— 


— 
— 
— Gw_n SA — ht "4 


Otherwiſe thuss 


2. 3, and 2=42, #5, and 38, per Ser. 3. Then 42 + 4 45 + 
$2 = 34, =.2 38, per Sed. 2. And 3 +2 +1 + 2744= 
by 585 the Sum required, as before. 


3 = — — Sons 
— yr Sen oo Mu "as 
aro CID bow en MEG. — 2 — 

D Re Mr pn es _ . 2 


I ͤ 
— — 272 

z INNS r — 5 2 

2 . — * — — = Pa » by 8 _ 

v r + 3 » 8 — — 9 — — > = 
4 . be 8 = 
a —— — 333 "rear; 3 p Nr — 9 ©. opted => ay arm — — "ug = — — R — 
* 


— 
an 


Nr We nn is ted Sh - — 
— 42 bes ap we” von, , De RNAP oeeS oo os 


2 
— — 


Let i it be required to add 6 7 75 5 2 and 2 25 rogerher. 


_— 


<." 
. 
— — — — gen 


Now, it is eaſy to conceive how , 1, and 4, may be reduced 
to Fractions of the ſame Value, which ſhall have a common De- 
nominator, by a much quicker ant. aber Method than chat 

ſhewn in Sect. 3. 


8 WY <->"; M r 
D n 
—_ * 7 > 


* us 
— EI 


N 
* 


e 


Thus, + X 1 tt; and 4 x 1 2 f "© thoſe Fra ions - 
; . will become F + 4 + 5 = £7} = 2 4, per SeR, 2 Then 6 + 
7 5 m requi | 


UN 


95 


a 


. 


af he give FraRions, 


% 
» 3 * 1 , * 5 
e m- ., 22 ts Vas : * 26-6 * * Nen * A 
9 * he . Sd Ho SIS; a 4:64 ” 2 
4 ? * Foes . 
N - 


„ G3) — 0 
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UNW ROUGHT. EXAMPLES. 


444 lb 1 1 
eee, „ 
35 32 ＋ 2 90 $ 8 = . 1 

| Tf 3 +F+35= 5 28. 21 
7 645 of 7 I 85. 


r | 5 


SUBTRACTION of Vulgar Fradtions 


34 


N E N the Prackions are cbotred as ; beſdre dre in 
Addition, Subtraction 1s. e by this 


GENERAL RULE. 


Subtract one Numerator from another, and their Difference 
will be a new Numerator, under which . the common 
| Denominator.. | 


Let it be required to take g w— 4s 


Arend z = Ft and 34, yer Seck. 3. Then F —f=7 


From if gukezo $9 of 5. 


| | * 
17 lle e 5.) =, per Sed. * 27271 
= 148 (per Sect. 5.) = x4, per Sect. 4. 3 — zi are the 
Fract ions required to be ſubtracted. Bat 7 3 and 1 AI and 
rz per Sect. 3. Wherefore.z7 ; + — l — 1 £52 che Diit-rence 


From 


— — _— 


—— 
Pao 


- — " ge” 
——— ADE 1 —— —— ö . —ů — — ä—ää 
n es. Les " „ 4; A 
«== r . - 
- — * 5 We Fonds — 
S RS LE . 937, - — Fr 


— — 2 — 
a» Tut * — 


—— ——— ů x I = — 
2 = = tf A 2 — Ne 
"* — 


1 


4 * 
F 


From 34 take 24, 


3 J and 2 4 = Fand 14, pry Sed. 2. So 2 — 14 are the 
Fractions required to be ſubtracted. But à and 44 = 24 and 


, per Set. 3. Wherefore 18 — 45 = 18 the Difference 


required. | | 
But this Example may be ſooner performed by only bringing 


the Fradions to a common Denominator. 


Thus, + and 4 = 1b and 18, per Sell. Za 
1 From 3 16 
Then 4 Take 2 4 
Difference +7 


Here, in ſubtraAing, becauſe you cannot take 54 from 58, 

u muft borrow 18. or 1, which added to the $5 becomes 48, 
From which ſubrracing 2 there remains g; ſo carrying the 1 
that you borrowed to be added to the 2, it becomes 3, which 
ſubtracting from the upper 3, there remains nothing. So — 15 
the Remainder, or Difference, required, as before. | 


UNWROUGHT EXAMPLES. 
72—24=44 
1 —}of % F= Af. 
„ ar 2 1 
33 —{ſof$=3 xh 


Ch 23 81 56 


S K c T. 9. | 
Multiplication of Yulgar Fractions. 


B E FORE either Multiplication or Diviſion are to be perfor- 
med, you muſt prepare the Fra ions thus: Reduce Com- 


| found Fraftions to Simple ones, by Sect, 5, Reduce Aire Num- 


buen 


r- „ 
r 0 e * l 


* 


Chap: 10. . Fram. 2 Sy 


Fi to [ mproper 1 and 3 Whole Numbers Fradtion. 
wiſe (viz, by placing an Unit under them) by Sect. 2. And it 
will be ;he beſt Way to abbreviate all Fractions that are in largs 
Terms to their loweſt Terms, Which being ns Ae 
may be performed by this | 


14 
2 4 £ : 


GENERAL RULE > a8 


— 


o * F 


Mulcipt y the Numerators | into esch other for 's a new Numer | 
tor, and the Denominators into each other ker: a new Denomi- 
nator. 1 ES þ 7" & Bat 


_ Mukiply 4 x 4. 


3 * Walt 18 che Nine and 4 X 77 = 58 the Devon 
Qator. So the Product 1 is 4. = = ber Sect. 4. 


| | Multigly 3of $ „ f x>$-_ 


47 8 8 Sea. 3. ger Sec. 4 FILED 
$$ (er Sect. 5.) = , per Sect. 4 l 
„ Thea: * 11 1. the Produd r "Af! X a: 


: » 


Multiply: 24 * 7 +. 


v Lundy penn and i, per sea. 2. Then 1 * "TOMS 
wa Ez Per Scd 2. «| D 


Ifuliply 5 x.8 8, 3 


1 2 "he. * e Then þ x 1 
. S ger or. 2. 


| | Multiply 5 * 27 yy 
921 n % 4 = AI. (Per Se. —_ 2 1 * 
{= 


57 per Sect. 2. 


—— — 


Cena in | Mulriplication of Jane e 


R U L E 1: | 
When it fo happici that the Numerator of one of the Fadtore 
and Denominator of the other are Numbers — the one To 


7 —Arirhmetic. I 


ER. . 


1 [1 

o 
2 

o 

& 

8 

Wo 
>} 


the W you may * exe of — b their ba com- 
mon Meaſure; and taking the Quotients by th of the Numera- 
tor and Denomfnator fo 5 multiply che new Fractions as 
before . 95 59 85 wal AVE 725 e Are 1 


Jari it be required to muliiply 3 3% 3 3. 


Firft, 3 and 9 are both to be meaſured, or divided, by 3: 
Wherefore 3 3 = 1,. the fiſt Numerator : and 9g — 3 = 3» 
the ſecond Denominator... And 4 and. 8. can both be. meaſu red, or 
divided by 4. Wherefore 42 4 2 i, the fartt e 

8 — + = 2, the ſecond Numerator. 


Wherefore the new Frs Aiöns id be milcplic wil be and 3. 
Now, + *. 2 S» the Product required. * 


RULE. 2 


From what has been faid, it will be very eaſy to conceive, 
that it the Nymerator of one of the Factors is equal to the De- 
nominator of the other Factor, thoſe equal Numbers being neg- 
lected, the other Numerator and Denominator will be the Nu» 
merator and Denominator of the Produa pe 


4 


Thus, f x & = the Product RI 
8 by And 2 X 2 D + = 8 7. as Sea. 4. * 


On Ä 5 wh th 5 
4 and * 1 and x; ; and 4 1 * 1 N the bras, As before 
. - Multiply {Xi 4 . 5 9 3 
15 of += = rh» per Ses. 3. Then . nt = 5 the Product 


— 


x \ - 4 — 1 * * FL * _ F p 
* a 3 1 2 2 — 5 : * bd * . 2 
** — * * 10 — es . * 4 
l is S * g 2 "> vi . : 1 
5 DS . 


Sue nw. 
Dee on of } gar Pra@ions. 


HE, Fractions being prepared as babes IE in; Houle 
1 ag «Diviſion 1 1s performed by . | 
" GENERAL | 


* 


— — 


* 


* * a * „ 4 
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r 1 PBT D r 


—— 


— . 


GENERAL RULE. 


Multiply the Numeraton of the. Dividend i into the Denomina- 
tor of the Diviſor for a new Numerator; and the other Nume- 
rator and Denominaxor eb for a new Demian, — 


Let it be required to divide f 5 by 1. 


Sb n ae 


297 (12 3 (per Seck. Herbe N \ 


That i is, 6 X 45 24 the Numerator of the Quotient, 


And 7 * z = 51 the D:nominator 85 the Oe 
Let it be + require to vide j 12 3 by 4 of . 


1 $f l pe Seck. 5, 
Ang f of $= $$ (per Sect. 5.) = g per Scr, 4. 
„„ + ) *. 07 $ the Quotiem, 
Let i it be required to divide 3 + by 1 * 8 BY 3 
3 4 20d 1 1214 t 1 per Sect, ; | 
54 727 ( it = 2 125 * 2. 
Let it be required to divide 4 by * 


2540 4=44, per Seck 2. 
Let i ir be required to divide i by 3. 
19461 ber Sect. 4. 


| Note. When the Diviſor is greater than Unity, or 1, the 
Quotient will be leſs than the Dividend; but if the Diviſor be 
leis than Unity, or 1, the Quorient will be greater than the Di- 
ne As you may obſerve in the foregoing Examples. | 

85 M Cone 


5 2 * v = Bal — any, or om - 
5 2 — : > . „ ie b 2 23 oy 
1 - by « ” — . * * * 5 * 
— 9 PR — PI _— — . 
8 — = tres 0 
Vs 2 5 "nb an 
OE . 09 . 


2 2 
Oo * _ * 
1 
„ 
S 
x 
* 
— — — 
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Contractions i» Diviſion of Vulgar Fractions. 


NE E is 

When either the two Numerators, er two Denominators, are 
Numbers compoſed the one to the other, you may divide each of 
them by their greateſt common Meaſure, and taking the Quoti- 
ents inſtead of the Numbers ſo divided, divide the new Fractions 


by each other, as before directed, aud you will have the Quo- 
tient required. 5 25 i | 


Let it be required to divide by 3. 
| Firft, the Denominators 8 and 4 are both to be meaſured, or 
divided, by 4. Wherefore 8 + 4 = 2 che Denominator of the 
* Dividend; and 4 ＋ 4 = 1 the Denominator of the Di- 
VUOT. „„ 
| Then 1) 4 ( the Quotient. 
Let it be required to divide 47 by 13. 


Firſt, the Numerators 54 and 18 are both to be meaſured, or 
divided, by 18. Wheretore 54 — 18 = 3 the Numerator of 
the Dividend; and 18 ＋ 18 = 1 the Numerator of the Diviſor. 

Then 75 ) 5+ ( = 1 7 per Sect. 2. 
R U £ 2 2. 


From what has been ſaid, it will be eaſy to conceive, that if 


the Numerators are alike, the Denominator of the Diviſor will 


be the Numerator of the Quotient, and the Denominator of the 
Dividend the Denominator of the Quotient: But when the De- 
nominators are alike, the Numerator of the Dividend will be 


the Numerator of the Quotient, and the Numerator of the Divi- 
ſor the Denominator of the Quotient. * 


. Let it be required to divide 4 by 2, 
Then +) 5 (3. 


Chap. 11. Decimal Hractiong. or 
— . ns — — 


Let it be required to divide by fl. 
Then 50 1 ( = 3, per Sect. a. 


Ni. B. There is one Thing, which, if rightly obſerved, will 
render Diviſion of Vulgar Fractions very eaſy ; which js, that the 
Numerator and Denominator of the Dividend are always concer- 
ned in producing the Numerator and Denominator of the Quo- 
tient reſpectively,  _- en „„ 


f > ; 
4 5 * * 
— 
: a 4 N 
" E 


CHAP: it. | 


Of DeciMal FRACTIONS. 


Se. 1. Of Notation, 


Ferinat Antrhun ric is a more eaſy and commodjous 
2 Way of managing Fractions, or Broken Numbers, than 
ulgar Fractions; and 1s ſo called becauſe an Unit is ſuppoſed to 
be divided into Jen equal Parts, and each of thoſe Parts ftill ſub- 
divided into Jen other equal Parts, Sc. So that a Decimat 
Fraction is a Fraction whoſe Denominator is 10, 100, 1000, Sc. 
5. e. an Unit with any aſſigned Number of Cyphers annexed; 
which Denominator 1s always underſtood, and the Numerator 
only pointed off, or ſeparated from, the /# hole Numbers by a Pe 
riod or Comma. | 


So 13 = 0:3, or 0,3; 78 = 0107; x35 = 0,25; and 
7 17 = 710; Se. | ; 


| Before the Learner proceeds any farther in this moſt excellent 
Part of Arithmetic, it would be proper to underſtand this follow- 


Mn 148 LE 


1 


TABLE of NOTATION. 


8 
1 


y 1 1 = | 8 * 
» PG 
a 1 
2 2 * 
; l of on 32 — 
| =" 25 . 
3 x - 8 E > 
= V. y I 8 "2 
_ 2 2 FILA OERM 
— 2 2 8 tk 3 38 3.28 
— 2 oO V& Va = 
„ ESO 22 
— | 2 2 
: O — 
N SEELE TS 
„ Faw eohs 
2 — i ea. 
ESS SSE 888885885 
5 9 SY as 22 E 2 22 2 
3 2 23238232323 332 328 
EEZTU FEET 
a 98765432 12343678 
W hole Numbers. - Decimal Parts. | 


* 
. * - 


In this Table you may obſerve, That as Whole Numbers begin 
at the Place of Uniis, and in every Place towards the Lef̃t- Hand 
increaſe in a 7-n-fold Proportion; fo Decinals begin at the Place 


of Tenths, and in every Place towards the Rignt-hand decreaſe 
in the ſame Proportion, | | | 


— 


Decima] Parts therefore are ſo homogenial, or alike I bole 
Numbers, that the only Difficulty there is in the one more than 

the other is only the diſtinguiſhing the true Value of them, by 
placing the ſeparating Point in ics proper Place. | 


Mole Numbers are indeed but Decimals one of another. For 
in theſe Figures 444 it is evident that the 4 in the Place of Hun- 
dreds is Ten times the Value of the 4 in the Place of Jews, and the 
4 in the Place of ns Yen times the Value of the 4 in the Place 
of Units. Now, it a ſeparating Point was 7 betore the 
Right-hand Figure thus, 444, the 4 ſo pointed off would be- 
come a Lecimal, and the Number will be 44 54; and then each 


a; 24 « * 


9 


——_— —— 


Ed . _ Decimal Fradtions, "98 


Left hand Figure will ſtill continue Jex-times the Value of its 

%%% ᷣ M 8 8 

A Cypher, or Cyphers, placed at the Right-hand of Decimals 

do not alter their Value For 0,49.= 0,490 = ; which is 
evident from Seck 4 of the laft Chapter; for 188, or 1888 are 

each equal 18 | gt Env en ING 


— " * 


But a Cypher, or Cyphers, prefixed to Decimals decreaſe their 
Value in a Ten- ſold Proportion, by removing them farther from 
the ſeparating Point. V 5 
14 =. Tenths. | 1 os 7 
Thus? 04 _ Parts of a Hundred. | 

| L024 = 4 Parts of a Thouſand, Ec. 

Tf there be more Places of Decima! Parts than one, then each 
of the Decimal Figures will have its own particular Denomina- 
tor; as 0,543 = , 5, Or 55, + 0,04, or reg. + 0,003, or 

ds and they will likewiſe have a common D-nominacor, 
winch will always be the ſame with the particular Denominator 
ef the Right-hand Decimal, So the common Denominator of 
the aforeſaid Decimals 0,543 will be 1000 (viz. an Unit, or 1, 
wich as many Cyphers annexed as there are Places of Decimals). 
So they muſt be read +553, or 543 Parts of « Thouſand. ; 

Now that 45 + 55$ + 406% = 88 is evident from Addition 
of Vulear Fratlions. For 418 and 88 = 1888 and 7542, per 
Sect 3. of the laſt Chapter. And then 1888 + 1888 + x55h 
= 7&80- | 5 3 | : Os 7 


_” 


S E. „ 


ADDITION and SUBTRACTION 
of DECIMALS.' 


FR EFORE either Addition or Subtrafion of Decimals can be 
performed, due Care muſt be taken to place the Numbers, 
Aether mixed or pure Vecimals, ſo that Figures of the ſame 
e | | 7 Value 


24 1 Aritl mnetic. Chap- 11. 


Value may fland directly underneath each other, and then the 
#parating Points will ſtand in a direct Line under each other. 


Then 


5 Add, or ſubtract, as if they were all I hole Num- 
RU I E. ber,, and from their Sum, or Difference, cut off ſo 
. | many Decimal Parts as are the moſt in any of the 

given Numbers, 3 


EXAMPLES in 4 DDITI ON. 


Ex. 1. Let it be required to find the Sum of 75,4 + 6,37 . 
rich o+ $746 + 0,752 ; which being placed as before directed 
will ſtand $5 bo 2 


Thus &\ 78,4 


The Sum required 218,522 


o 


When the Decima! Parts are to be added, or ſubtracted, have 
not the ſame Number of Places (for the Conveniency of Opera- 
tion) you may ſupply the Defect, and make them equal, by an- 
nexing Cyphers ; as in this Example. | = 


2 Ez. 2. Let it be required to find the Sum of 7445 + 6,32 * 
5773 + 0,847 + 483,4. 


74,509 
6,320 
5730 
o, 847 

483,0 


The Sum required 570,97 


* 


* 
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EXAMPLES in SUBTRACTION 


Ex. 1 Ex. 2: "4 
From 46,034 | From 509,86 [ From 7 32,64 
Take 27,438 Take 483,28 Take 38478 
Rem. 18,596 Rem. 26,58 Rem. 347786 
— — . — — — — 


Take 98,476 


1 


1 


— — /2ems. 


From 476,2 | From 854, | From 5 9.632 
4 EE Bagg... 
| Rem. $567,268 | Rem. 158,632 


Rem, 3773724 


Note. In the Three laft Examples the vacant Places are ſuppo- 


ſed to be filled up with Decimal Cyphers. 


Addition and? Subtraffion of Decimals may be proved by the 
fame Methods, as Addition and Subtraction of I hots Numbers. 


Take 286,32 | Take 389, _. 


* 


2 

— 

* 
LY 


@ # f 1 Fi , 
, U N £ by 
L . ; 2 * 
* — ” 
— 1 8 
* 


 MuLTIPLICATION of DEctMALs. 


if they were all bole Numbers, and then obſerve this 


\ 8 2 
«. = — * e 


RULE 


There muſt always be ſo many Places of Devimal Parts-in the it 
: Ex. I, 


Product as there are in both che Factors, 


— 


HET HER the Faktors, or Numbers to be multiplied, 
be pure Decimals, or Mixed Numbers, multiply them as 


Fre 1 
. DOE SET 


4:1 
IA 
its By 

4 p3 
. 
. 
1 | 
19. 
l "+9 
7 e 
h | 
2 +H 
7 L008 
s ty 5 
115 2 
1 & l 
48 : 1 
74 5 4 
4 . 
A i172 
2 i 
I | 4 
of + 

*7 


* 


: . N „ wr dls. —— — 1 
& os g » 6 


4 Ex. 3 | . Ex. 2. ; 
765,43 VV 
3˙45 5 4556 
92718 8 148578 
. 5 1123815 
229029 „ „ 
2640% 335 JJ po a 115291928 A 


Multiplication of Decimals catmot be better illuſtrated than by 


Multiplication of Fulgar Fractiont. For let 765 13 be multiplied 


by 3 188, the Fractions will become 12543 and 345, per Sect, 2. 


£ I 3 44.0 Yo BY? | 
of the left Chapter. Then XR = 242335... 


10000 


| TDD 100 
2640 73235 = 2640,7335, as before in Example i. 


When it happens that there are not ſo many Figures in the 
Product as there ought to be Decimal, Parts by the Rule, you 


muſt ſupply the Defect by prefixing Cyphers to the Product; as 


in theſe 
| „24365 d 1 
8 3 0526 4 = = —— . 0,00 3 45 a * 
22 i : . — ——— 

97460 | | 3921880 
146190 32327137504 
48730 2353128 

{ 0,00432 36 1 [- 53 | 0,027060972-, 3X4 {7} 


Note. In the Two laſt Examples I have rel a Right- 


hand Cypher in each; ſo that the Number of Decimal Parts in 
the firſt, which, by the General Rule, ſhould be eight, are but 
ſeven; and the Number of Decimal Parts in the ſecond, which 
Mould be ten, are but nine. „ 


* 
* 


When your Multiplier is 10, 109,. 1090, n remove the 


ſeparating Point in the Multiplicand ſo many Places towards the 


96_____ Arithmetic. Chap If. 
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Chay. 11 Deca Daune : 77 


Right-hand as you have Cyphers in the Multiplier, and you will 
have the Product 1 ed : As in theſe 


E Ai 4M P . E „„ 
„ 76, n, . 00 „ 
76,5 „ 100 = 7650 | 03084 x 100 = . pern 
| 76, if I. = 76500 1 , 84 X 1000== 84 


UNWROUGHT e 


6,734 * 2,4 = 10g; 
67,384 » 0,548 = 36926432 
ee * 0,484 = = 0,02114354 


„ 625 = 765 
03235625 * 0,32 = 0,0754 | 


7681 X 1,84 = 1408, 4004 
6,7485 * 45674 2 31542489 
| 24464 * 35 = = 75455 
9448765 1 Seen = 0,016921455/ 
8 | | 723312 * 9.375 = = 6873 


When the Factors have each of them ſeveral Places of Decimal 

Parts, it may be ſufficient to find the Product true only ro four 

or ſi ve, Sc. Places of Decimals, And this will be found very 
uſetul in POSE Tables of Compound A Sc. 


= ſhall therefore ſhew * any propoſed Nanber of 1 Decimal | 
Parts may be retained in the Product ; which may be performed 


by this | 
N NE. 


* 


. Arithmetic: e 


When you have determin'd how many Places of Decimal Parts 
to retain in the Product, ſet the Units Place of the Multiplier 
directly underneath the ſame Place of Decimal Parts in the Mul- 
tiplicand, placing the other Figures in a reverſe Order. Then 
in multiply ing begin at the Figure of the Multiplicand which 
ſtands over the Figure in the Multiplier by which you multiply, 
ſetting down the firſt Figure of every particular Product direct] 
_ underneath each other; yet due Regard muſt be had to add to 
the firſt Figure of every particular Product the Tens which 
would ariſe from multiplying the Figures that ſtand at the Right 
Hand of that Figure in the Multiplicand which you begin with. 
But if the Figure which would have been at the Right Hand of 
that which you place firſt in the Produ would have been large, 
you ought ſometimes to make the ſaid firſt Produat Figure one 
more than it would have been if multiplied at large, to give 
Allowance for the Increaſe which would ariſe from the Addition 
of the ſeveral particular Products. BY 


Let it be required to multi ly 242376 542 X 64,3276, and ro- 
tain only four Places of Decimal Parts in the Product. f 


Now, ſince four Decimal Parts are to be retained in the Pro- 


duct, the Factors (according to the foregoing Directions) will 


ſtand 


Thus 5 84,376 543 The Multiplicand. © | 
6 723,45 The Multiplier, in a reverſe Order. 


50625925 The Product with 6 
3375062*|The Product with 4 
253130 The Product with 3 
16875 [The Product with 2 
5906 [The Product with 7 N 

_—_ 506 The Product with 6 


due Regard being 
had * the in . 
creaſe of each 


| 34275 404 8855 Product required, 
— — 1 


Note, In the foregoing Contraction whereſvever I have placed 
an (*) Aſteriſm I have encreaſed the firſt Figure of that 5 — 
Product one more than it would have been in the Work 


at large. 
us 


— 


_ 
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As you may ſee by the Operation following, which will like wiſe 
make the Reaſon of the Whole very obvious: | 


$4,370543 Here you may ob- 
FR tp ſerve thar the Figures 
— — cut off from the. Right 
506259253 Hand of this Work 
59063570 4 are omitted in the 
16875308 4 Con raction, and the 
253129625 firſt Product here is 
3375061068 the laſt there; which 
„ 1. + > evidently ſhews the 
. — nchinlng Rgaſon of placing the 
542737404|431592 _ Multiplier in areyerls 
5 - — — Order, —— 


Let it be required to multiply 9452734 * 436, 5487, and re» 
tain only three Places of Decimal Parts in the Product. 


Here, becauſe there are not ſo many Places of Decimal Parts 
in the Multiplicand as you are ro retain in the Product, make 
them ſo many by annexing a Cypher, and place the Multiplier in 
a reverſe Order as before; and the Factors will ſtand s 3 


Thus" 7 ---646727;320 © ©; 
ONE 784576344 ; 


a Then; annexing two: Cyyhers more to the Multiplicand, that. | 
ſo a Decimal may ſtand over every Pigure ef the Multipliery 10 
they will ſtand fit for Operation, PO 2 


Thus 5 84527,346000 MM p 
55 784534, of bY 
33850936000 

223388 20 

4077 6404⁰ 

42313670 
3385094 
677018 
$9239 of 


1 


renn 


359579552670 


N 2 The 


= p 2 ry «4 N 

* 5 e n 
— A "vs, IT 
— Oe I 


2 2 N N = . & Wa „ 9 * 
4 > oa — * * * ws. al 9 * * x — Fi — 8 
* 5 my Yd — — — $4 * 
6 2 — — a ry " -” Ls I TT 
ONE” CEnn2” — nn a 2 
. 5 ty rs. ante ings —— —— — * 0 TIS 
pL — — 6 FI, ——_— — 2 gg — . TR ” 


— — 


ar Vs To,” 8 
CE — wW!i oe re 


8 
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* N ; 3 
The WORK at LARGE. 


84627,34 
436,5487 
592390138 
677018072 
33850936 
42313670] 
507760404 | 
85388202 | 
33850936 


aa ee en i een 


36943955,261]458]  _ 


22S RET. * 
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DIVISION of DECIMAL S. 
TVISION has always been accounted the moſt diffi- 

cult Part of Decimal. Arithmetic. None, that I know of, 

ave handled the Subject as well as could have been wiſhed, but 
have confounded the Learner with a Variety of Caſes. Mr. 
Warr (who has treated the beſt that I know of upon this Sub- 


ject) has, in his Young: Mathematician's Guide, by conſidering 


how Multiplication and Diviſion mutually prove each other, laid 
down this es = bs TS 
GENERAL RULE. 


« 'The Places of Decimal Parts in the Diviſor and Quotient 
« being counted together, muſt always be equal in Number with 
« thoſe in the Dividend. ” _ ; 55 

And from this Rule he has very ingeniouſly deduced four Ca- 
ſes, by which the juſt Number of Decimal Parts in the Quotient 
may be determined. See bis Yourg Mathematician's Guide, 
Pages 66, 67. | 


But I ſhall lay down One General Metlod for determining the 
true Value of any Decunal Quotient, which will be leſs _ | 
then- 


10 Decimal Hractions. Chap. II. 


thenſome to the Memory, and by which, I doubt not, any in- 

quiſitive Reader, with a very little Conſideration, will be ena- 
bled to determine any Quotient as well in Decimals as in Mbole 
Numbers. And this is done only by conſidering what has been 
ſaid before in Diviſion of # hole Numbers, viz. | 


Every Quotient Figure will be of the ſame Value with that 

Figure of the Dividend under which the Units Place of the 
Product of that Quotient Figure into the Diviſor ſtands. See 

Fage 34. | : 4 5 3 

3 Let 783 be divided by 25. 


25 ) 783 (3125 
1 73 
- Bb: 
1 
(8) 


25) 8,0 ( 32 | 
75 


(co) 555 

The Quotient, as you ſee above, is 3124. Now, if you add 
a Cypher to the Remainder 8, and divide it by the ſame Diviſor 
25, the next 8 Figure will be x Decimal (or o, z) as the 
Units Place of the Product of that Quotient Figure into the 
Diviſor ſtands under that Figure of the Dividend which is next 
below the Place of Unity, or in the Place of Tenths ; and if you 
add another Cypher, and divide again, the next Quotient Fi- 
gure, as the Units Place of the Product of it into the Diviſor 
ſtands under the ſecond Place of Decimals, will be o, 2. 80 


the true Decimal Quotient will be 31,32. 


Now that 31,32 is equal to 3121 is evident for o, 32 213. 
and 188 = 235 fer Sect. 4- of the laſt Chapter. My g 


The Value of the firſt Quotient Figure in the foregoing Ex- 
ample 1s 30, as the Units Place of the Product of that Quotient 
Figure into the Diviſor ſtands in the Place of Tens: So there 
mutt be two //hele Numbers in the Quotient, and all the other 
Figures muſt of Courſe be Decimals. ; 

EE, b 


* 
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It is generally objected againſt Decimals that in many Caſes 
they yy but an imperfe&t Anſwer. to a Queſtion, as a true De- 
cimal Quotient cannot always be found, This I acknowledge; 
yet this is no good Reaſon for the Diſuſe of them, ſince you may 
make as near an Approach to che Truth as you pleaſe, by addin 
a ſufficient Number of Decimal Cyphers to the Dividend, and ſo 
dividing, or (which I would rather adviſe) adding, them to the 
Remainder (as you have Occaſion) for Dividuals. TS 


An *exaQt Quotient Figure can never be found when your 
Dividual ends with a Cypher, and your Diviſor with 1, 3, 7, 
or 9 ; for neither of theſe Figures multiplied into any of the 
Nine Digits will produce Ten, or any Number of Tens, for a 
Product: Wherefore, in ſuch a Caſe, when you have nothing 
but Cyphers at the Left-Hand of your Dividend, as ſoon 
as ever you happen to have a Remainder which you have 
had before (which you certainly will have before you have got 
ſo many Decimal Figures in the Quotient as there are Units in 
your Diviſor) the Firges will naturally return, and circulate in 
whe ſame Order as before. ED . 


As fer EXAMPLE, | 
Let it. be required to divide 65 by 7. 


79 oy (9,2857 142857 1428, Cc. ad inßnitumi 
3 EE | _ 8 IT 


20 
« 14 * 
60 
40 
: 35 | * 15 ; | . * 
bans” [INT 6 ION T call that an exact 
3 Quotient Figure hich 
49 il exatily meaſure the 
x EI Dividual. 5 a 
7 
| 30 
28 


e 
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You may obſerve in this Operation, that after I have diſcovered 
hat Part of the Quotient will be the Mbole Numbers, vis. the 9, 
J place a ſeparating Point after it, and annexing Cyphers (as I 
have Occaſion) to the Remainder to make. Diviſion, divide until 
the Decimal after ſix Figures begin to circulate, and will for- 
ever return in the ſame Order as you ſee in the Quotient. Thus 
a Quotient may be found true to ever ſo many Places of Decimals, 
yet three or four Places in moſt common Caſes are ſufficient. 


Theſe Things being premiſed, I ſhall, from what has been 
ſaid, deduce this Genera! Rule for diſcovering the Value of any 
Decimal Quotient whatſoever. 


U &+ 
When you have found your firſt Qporiepk Figure, and placed. 
the Product of ir into the Diviſor under the firſt Dividual, point 

off ſo many Decimal Parts from that Product as you have in your 

Diviſor, and your firſt Quotient Figure will be of the ſame Va- 
lue with that Figure in the Dividend under which the Units 
Place of that Product ſtands. And when the Value of the firft 
7 Figure is determined, the Value of the reſt will follow 
of Conn: hg 1 79 


Let 344425 be divided by 76, 


7105 ) 344,25 ( 45 
- 30,00" = 
3825 
- Sage: 


(ooo 


Here, as the Units Place of the Produ of the firſt Quotient 
Figure into the Diviſor ſtands under the Place of Tens in the 
Dividend, the firſt Quotient Figure will be 4 Tens; or 40; fo 
there mult be two V hole Numbers in the Quotient. | 


a q N * 
: p "RR | L 
F is 
. 5 35 
* 2 7 


1 


12 


n 


. ww < 2rd 


Leer 27,876 be divided by 0,345- 


„345 ) 27,876 ( 80,8 | 
| 2,760 0,345 


| Wmans onde north nnd IAA S> 


: 2760 2750 
2760 2760 
| (0000) 275,876 Proof. | 


I ſhould adviſe the Young Learner always to prove Di- 
viſion of Decimals by Multiplication. - And it may not be amiſs 
if (after he has determin'd the Value of the Quotient by the Ge- 
neral Method I have given) he ſecs whether the Sum of the De- 
Cimal Parts in the Quotient and Diviſor are equal to thoſe in the 
Dividend, which, if the Decimal Parts in the Quotient are 
pointed off right, it will always be. 


And theſe Direckions, well followed, cannot fail of making 
him a very good Maſter of DECIMAL ARITHMETIC. _ 


Let. 365,464 be divided by 46,2. 


46,2 ) 265,464 ( 7,9104z Sc. : | ; . 
32314 40,2 — 
4206 158210=7,9104 N 3 + 00002. 
4158 474629 = 7,9104 X 6:+ ,0005. 


— 316419 =7,9104 „ 44: „oz. 


0 


» 


$854 2 | 


ma 4 


2200 
. 1848 


. 
* 


(052) 


2 
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Let it be required to divide 463 52 by 0,587. 
a 0,587 ) 463,2 ( 789,097, S. 


* 


5230 
4595 


© $340 © 

$283 
$570S 

„ | 5283 
| 4170 
4109 


(5000061) 


Note, It will ſometimes happen that the Product of the firſt 
Quotient Figure into the Diviſor will be entirely Decimal Parts, 
and then you mutt cur off your Decimals as before, and place 3 
Cypher in the Units Place of hole Numbers, and likewiſe place 
a Cypher, or Cyphers, at the Left Hand of your Dividend, that 
ſo a Cypher may ſtand over each Figure of the ſaid Product, 
and then determine the firſt Quotient Figure, as before. 


As for EXAMPLE. 
Let 5,157 25 be divided by o, 00842. 


0,09842 ) oog, 15725 (61235 
0,05052 


100 Arithmetic. 


Note. When it ſo happens that there are not Figures enovgh 


in the Dividend to make Diviſon, you may ſupply the Defect by 
annexing Decimal Cyphers. EY | 


S 


Chap. II. 


— 


As fr ET AM L E. 


Let 31, 5 be divided 8,7 5. 
375 ) 37,50 ( 3,6 | 
| 26,25 


5250 
5250 


2 —— aaa 


(ooo) 
Let it be required to divide 052125 by 8,3 4. 


8,34 ) 52125 ( 0.0625 
50,0 4 


— —ä—ä 


Here, as the Units Place of the Product of the firſt Quotient 
Figure into the Diviſor ſtands under the Hundredths, or tecond, 
Place of Deci mals, the firſt Quotient Figure will be 6 Hund redths, 
or ſtand in the ſecond Place of Decimals; fo tuat a Cypher mutt 
be prefixed, as in the Operation. 1) 


vote, The OY Examples contain all the Varieties that 
ere to be found in Mr. Ward's Four Caſes of Diviſion of 
Decimals. | | | „„ | 


Note alſo, When your Diviſor is 10, 1co, 1000, c. remove 
the ſeparating Point in the Dividend ſo many Places towards the 
Leſt Hand as there are Cyphers in the Diviſor, and you will 
have the Quotient required; as in theſe _ | EL 


$ -# 


SS . am oa «= .I 


* 
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EX tf M 7 $20 


10) 76,5 (5,65 100) 84 („84 

100) 765 (7.55 1008, (04 

100 7650 ( 76,5 100) 8,4 ( 2084 
1000 ) 76500 (76, 1000 84 (5084 


Note. Theſe Examples are the Reverſe to thoſe in Multiplica- 
tion. | ; | 


I ſhall, however, perform two of the foregoing Examples at 
large, and determine the Quotients by the General Rule laid 
down, the better to ſhew the Reaſon of the Operations. 


We 100 ) 8,40 ( ,084 
=. | | 80 
=. 400 : 
” . 499. 
580 py : | (999) 15 
80 | 
(06) 


Note. When you have a Cypher, or Cyphers, at the Right 
Hand of the Diviſor, you may remave the ſeparating Point in 
the Dividend ſo many Places towards rhe Left Hand as there are 
Cyphers in the Diviſor, and then divide that new Dividend by - 
the Diviſor without its Cyphers. h 


E M M FL E. 


e 
e 
I 


Let it be required to divide 2435 Dy 62599. 


„ | G | b25l09 


*. 


* 


* 


———_— 


* 8 1 t ö 
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62 5Io0) 2,435 (0003896 The Operation at large. 


1 875 . 62509 ) 243,500 ( 0,90 389 | 
: | 157500 IT 
58000 a f ä 
$099 562920 
5£©2000 
6000 | 
5625 | 602000 
— — 356250 
3750 8 Mu 
SID . 375000 
0 „5 
500 — 
(000000) 


The Reaſon of this Contract ion is evident: For the ſeparating 
Point in the Dividend being removed two Figures towards rhe 
Left Hand, it is thereby divided by 700; and then as that Quo- 
tient is again divided by 625, its Quotient o, oo; 896 is the Qo- 
tient of 243,5 divided by 100, and that Quotient by 625: Now, 
as G25 X 100 = 62500, it is evident thac it is likewite the Quo- 
tient of 24355 ＋ 62500, 5 ü 


I ſhall now give ſome unwrought Examples, in which are con- 
tained all the Varieties that can poſſibly happen in Diviſion of 
Lecimali. 5 


UNWROUGHT EXAMPLES: 


2,34 ) 1752,66 (749 | 3475 ) 288,306 (8,43 
© 945 ) 25926 (0% 43 56,25) 846 (15,04 
0,046 ) 4,2684 ( 87,4 0,065 ) 49751 (76,54 


0,944 ) 0,0001628 ( 049937 , 754) 193,024 (2560 
0535 ) 2671,9 (7634 0,42 } 0,763 ( 1,8166, Eee. 


5:74 ) ©,493066 (og g „f ) 76 ( 0,09047; Se. 
) 65437 (87,4933, G. 6,4) 25 ( 350625 
| There 


* 
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There is a compendious Way of contracting Diviſion of Deci- 
mals, by which much Labour is ſaved, eſpecially waen the Dis 
viſor conſiſteth of many Figures; which 1 is performed thus, 


FTE 


Having juſtly determined the Value of the firſt Quotient Ef- 
po (v. hether it be a H hole Number or a Decimal) proceed in all 
eſpects as in Diviſion at large, until you begin to contract; and 
then point off one Figure from the Right- Hand of your Divitor - 
| (or make it one Figure leſs) at every Operation ; M and ſo divide, 


having a due regard to the Inereale that vou ariſe from the 
Figures omitted. 


E XP L E. 


Leet it be required to divide 24,27 by 4327. 


4327 ) 84,27 ( 0,9 1947 ops he Operation at arpe. 
ST. 3 (00501947 
| 4327 
4100 ! = ——| 
3894 ee 410050 

| 359 443 
206 —- 
73. 205170 
IR | | 17308 : 
9 ä 
2, | 321620 
| Sg 5 30289 
G) | Mn 


. . 
If the Young Learner will but be at ha 8 to compare 


the foregoing Contraction with the Work at large, he can hard- 
ly avoid underſtanding the Operation. 


* o 


— 


S ER C T. £ 


— 


RE DU TON of DECIMALS. 
Arie. Tiraflion may be reduced to a 3 Fraflie equi- 
| RULE | 


valent to it by this 


— * — — —— — — —ũ—dB — 5 — — — 
N ä c — — * 
— 9 ws ” v — men N © _ PE — 5 = 
— 3 Gr Mutt 4 — 2 4 


N . 8 
ES 


. ̃ a ang nn ogy 
„ 
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Divide the Numerator by the Denominator (which you may 
do if you add a ſufficient Number of Decimal Cyphers tc the 
Numerator) and the Quotient will be tae Decimal Parts equiva- 


lent to the given Fract ion. 


Note: When a true Decimal Quotient cannot be found, you 
may proceed only to two, three, or four, Sc. Figures in Deci - 
mals, as you ſhall judge ſufficiently near the Trutl 3 


Let ĩt be required to reduce 4 into Decimate, 
4 ) 1,00 ( 0,25 the Decimal Parts required. 
Let it be required to reduce + into Decimals. 
i ) 1,0 ( 1 the Decimal Parts required, 
Let it be required to redace 4 into Decimals. 
4 ) 3,00 ( 07 5 the Decimal Parts 3 
Let it be required to reduce 5 _ Decimals, 
9) 1,000000 ( 0,1428571 Ec the Decimal Parts required, 


Theſe Examples being underſtood, it will be very eaſy to re- 
duce any known Parts of Coin, Weights, and Meaſures, Ge 


Into Decimals, aftex you ha ve reduced them into Vulgar Frafions. 


Let it be required to reduce 19 3. to the Decimal of a Pound 


19s Sl. Then 2l0 ) 1,90 ( 0,95 J. the Decimal Parts 
required. 3 ; ; | 


Let it be required to reduce 8 5.6 d. to the Decimal of a 
Peund Sterling. | 
$5. 64 = 8 5s = rm ELof ab]. = bat 


Or , 


— 
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Or, 8 5. 6 d. = 17 Szxpences, will be the Numerator, and 40 
the Sixpences in a Pound Sterling, will be 55 Denominator of the 
Vulgar Fraction. 


Then 4%o) 1,700 ( 0,425 J. e Den Parts required. 


Let ic be required to reduce 14 4. 7 x d. to the Decimal of A 
1 Ser | 


14 6. 74d = V4 4 = 376. of 11 of 28 J. = +235 & 
Then 12400) 8,76 ( 0,73 J. the Decimal Parts required... 


Let it be required to reduce 3 Days nl 6 Hours to the Deci- 
mal of a Week. 


DD; D. : nk , 
2. =3Þ === 14 =34 0 1 = 14 of a Miet. 


28 ) 130 ( 0,46428, Os the D:cimal Parts required. 


EDI EXAUPLES. 


Reduce 9s 10 f d. to the Decimal of a Far- Sterling. 
Anſ. o, 49375 J. 


Reduce 3 2. d. to the Decimal of a Shilling. Anh 0531252 


Reduce 9 or. 10 Pp.. to the nnn of a | Pound Troy. 
Anſ. 0,79166 Ec. 15. 


Reduce 3 O. 14 b. to Decimal of a Co Auf; hi 


Reduce 12 02. 4 dr. to the Decimal of a tb, Arerdupols 
n. 0,76;625 15. | 


85 Reduce 5 + Inches to the Decimal of a Yard, Arſe 051 $2779 
| Se. Ta. a 5 Re- 


n rr 0 —_— A — wed 
& A* * . 
e eee by 2 
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Reduce 3 Fur long: - 1 Poles to the Decimal of a Aile. 
Anf. 01389062; Mile. 


Reduce 3 2. 3 Na to the Decimal of a 3 Anſ. 0.9375 1d. 
Reduce 12 C. 3 Ly. to Decimal of a Ton. Avſ. o, 6375 Ton. 
Reduce 58 15. to the Decimal of a C. _ 0,5178 571 e 


Reduce 3 Flhds. 33 Gall of Wine to the Decimal of A 3 
An o, 84126 &c. Tun. 


Reduce 32 Gallons of Beer at Landes to the e of a Hld. 
Anſ. 0,0048 ” &c. Abd. 


* 


Neduce 3 2 Gallons of Ale at London to the Decimal of a _ 
bead. Anſ. 9,0729166 &c. Hha, | 


Reduce 3 J Gallons of Ale in the Country to the Decimal of a 
Fiogſhead. nf o, 6562745 5 &c. Hd. 


Re luce 3 Buſpels 2 Pecks to the Decimal of a Quarter, 
Anſ. 0,4375 2. 


Reduce 12 Buſhels of Coal. to the Decimal of a Chaldrov. 
Anſ. 933 3 &c. Cbalaron. 


docs 3 Days 14 Hours to the Decimal of a Week. 
Anſ. e, &. I eek. 3 


To find the Value of any Decimal in the known Parts of Coin, 


Weights, Meaſures, &c. is only the Reverſe a the ee 5 
Wen and is performed by this 


1 
N oltiply the given Decimal by as many Units as the inferior 
?nomination to which you are reducing is contained times in 
an Iateger of that Denomination of Which the given Decimal is; 
and 


* 


Chap, 11. 


md the Produc will de m vine in that interior 


minati * * 
{ I 


* % 


fo 


What is the Value of 95 1 Sterling 2 


tf. 0,9 5 . 19 Shillings, 
w. hat i is the V F 9478 1. ug ? 


—ů— 
; hg, 0,425 12864 
What 1 13 the Value of 0 ; I. Sterling 3 


Pr 0,73 1. = — 14 3 732 yl 
| What is the Value of 946426 of a H 


Decal Frackions 


ow TP Pn re” 


le, ee 


22 ra Sag 


Pence 4 


8 14,5 : 
— 1 , : 


2 


i 


F/* 
* 
. 


Fr — : 


Nee“ 
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n 6 n 5 # 
WK 2 
* = -”- 
* . 42 W ſe * x p 
Pl K 
fic, 8 3 — ; 
5 


Ks n 2 8 
1 


1 


Note, Theſe four Examples are only the Reverſe of the fore- 
going Wrought Examples in the Reduction of Coin, Ec. to 
HDecimals. | | | | EN | 

You may here obſerve, that 0,46428 of a V eek is not equal 
3 Days 6 Hours, wanting nearly 3% Seconds; whereas 0,46429 of 
a Meek would be equal 3 Days 6%,00072 Hours. You may if 

ou pleaſe (for your further Exerciſe and Amuſement) reduce 
back the Pecimals in the former unwrought Examples to their 
Value in Coin, c. only obſerving that any circulaiing Decimal 
will fall ſhort of its real Value, unleſs the laſt Figure is taken 1 
too much; and then you'll find it ſomewhat exceed its real Value. 


* N ROUGHT EXAMPLES. 
What is the Value of o, 47 J. Sterling 2 4 9 5. 4 4. 312 9: 
What is the Value of 0,645 J. Sterling? Anſ. 125. 104 3:2 4 


What is the Value of 0,85 C 5 Anſ. 3 2r. 11 IÞ. 3,2 Oz. 


7 8 


What is the Value of 0,84 Jeet? Anſ. 5 an. 9, $3 
What is the Value of 0,35 Hbd. of Wine? Anſ. 22,05 Gall. 


What is the Value of o,o8; Barret of Ale at London? 
Anſ. 2 Gal. 2 Quar+4,970 ft. 


4 Y * 4 


What is the Value of 0,085 Barrel of Beer at London? 
Anſ. 3706 Gall. 8 ; . 


What is the Value of 0,085 Barre! of Ale in the Country ? 
Anſ. 2 Gal. 3 Quar. 1, 12 Pi, | I 
| What is the Value of 0,75 Week? Anſ. 5. 6. | 


What is the Value of 0,785 Ih. Apothecaries Weight 7 
Anſ. 9 J. 3 3. 1 9. 1.6 Gy, +: | 


What is the Value of 0,15625 Acre of Land? Anf. 25 Pole 


What is the Value of © 6812: 45, le ? 1 Furkngs 
18 Poles ad #25 CA. 
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e K 4 f. 33 
1 o 


PROPORTION DISJUNCT, 


| Commonly called | 
„ 6 EDEN RULE, 


9.3. 


Ru * oF Tn AR R. 


is either Direct, or Reciprocal, commonly called Iuverſe; 


Ps ROPORTI ON DISJUNCT, or - he Rutz os Tyan, 
and each of theſe 1 is either Single or Double. 


Sor. 1. Of Direct Proportion. 


Dire Proportion i is when of Four Numbers the Firſt bears the 
ſame Ratio, or Proportion, to the Socom 8 as the Third does to 
the Fourth. | 

= 


And when the Three firſt of theſe are given to find out the 
Fourth, this is called the Single Rule of Three Direct. 


Now, as 218 :: 4: 16 are 8 in Direct Proportion... In 
which you may obſerve, that as often as the Firſt Term is con- 
tained in the Second, ſo often is the Tn Term contained in 

the Fourth. 


For 2 Xx 4 = 8; 22 2 e . times in 8, or 
(which is all one) 8 is 4 times greater chan 2. 


And 4 X 42 16; wherefore 4 is likewiſe contained 4 times 


in 16, or 16 is 4 times greater than 4. 
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fourth Term, or Anſwer, required, 
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We find it demonſtrated (Evcr. 7. Prop. 19. that if there be 
four Numbers in Proportion the Product of tlie firſt and fourth 


(h ich are called Extreme,) is equal to the Product of the ſecond 


and third (which are called Means). And likewiſe that if the 
Product of any two Numbers are equal to the Product of any 
two other Numbers, thoſe four Numbers are in Proportion. 


Which is likewiſe evident from what follows. 
” For, 82:2 K 4::4: 4 K 4d N 


Now it is evident that 2 X 4 X 4 == 32 is the Product of th 
Extremes ; and 2 X 4 X 4 = 3: is the Product of the Means. 
| As 16:4: :8 : 2 are likewiſe in Direct Proportion. 
In which you may obſerve, That as ofren as the ſecond 


Term is contained in the firſt ; ſo often is the fourth Term con- 


tained in the tiird: for 4 the Second Term is 4 times contained 
in 16 the fart; and 2 the fourth Term is 4 times contained in 8 


8 5 Now 16 = 4 =4; and8 4 = 2. 
So, as 16: 16+ 4:: 8:8 + 4. 
45 | Now 16 X B ＋ 4 =16=—4X 8. 


That is 16 x 2=4 Xx 8=32. 
Now as the Product of the Extremes is equal to the Product of 
the Means in any four proportional Numbers, it will be eaſy to 
conceive how to diſcover the fourth Term in a Proportion, when 
dhe three firſt are only given. 75 > 
| For as 2: 8 24 16 are Proportionals 
Now s X 4 =2 X 16 32 
And 32 — 2 = 16 the fourth Term. 
For if any Produ@ be divided by one of the Factors, it will 
produce the other Factor. „ 
From which Conſideration proceeds 
THEOREM I. 
Multiply the Second and third Terms together, and divide 
their Product by the firſt Term; and the Quotient will be the 


' There 


1 


Thap: 12. 67 "Proportion. 


—— — 


There are « nbd otheg Ways of performing the Rule of Three, 


which, as they m wy ſomerimes be very uſeful in contracting OR 


rer an. 1 thal here Them how they are ene 


In any 5 Nun, ir you divide any one Term by 
atiother, the Quotient will ſhew how often that "LU * which 
you Wer is en in * eee divided. 


. : 
— 


Thus, as 2: 8: 4 16 are Proportlonals, as before.” | 
Now 8 > 2 = 4 45 Number of times 2 is contained in 8. 


Wherefore fince the third Term muſt be as often contained in 


the fourth as the firſt is contained in the ſecond, i it is evident chat 7 


the third Term 4X 4=16 the fourth Term. 


From which Conſideration proceeds 


THEOREM bid 


Divide the Second Term by the firſt, and then multi ply that 


Quotient into the third Term; and the Product will be ths 
tourth Term, or Anſwer, required. 


- 


In the 13. Propoſition of the -th Book of EvcLtp it is demon- 


ſtrated, tliat if there be four Numbers proportional, they ſhall 
alſo be alrernate] y proportional, 


| That is, if of four Numbers the firſt bears the ſame Proportion 


to the Second, as the third does to the fourth; then the firſt will 


- likewiſe bear the ſame Proportion to the third, As the Second 
does to the fourth, 


| Which is likewiſe evident from what follows. 


For, as2 :$:: 4:16 are Proportionals, 
| 2X 16=8X 4 Now Ss x 4 =4 X $: 
Wherefore, as 2.4.8 16 Alternately. E E. P. 


Then per Theorem i | 4 = 2 = 3; and 2 x 8 = 16 the 
fourth Term. 


From which Conũderation proceeds . . 
THEOREM 
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Tune II. Reed 


Divide be third Tir by his rt, and hs dan that 
Surtk into the ſecond Term ; and the enen will the | 
urth Term, or Anſwer, required. 5, N 


Now four Numbers (as I told you Infor): are proportional, 
when the ſecond 1 is contained in the firſt as often as the Is is 
| contained 1 in the third, 


” 


n 125 *. 


Now 16 4 = 4 the Number of times 4. the hs Term i is 
contained in 16 the Ei, and then becauſe the fourth Term is as 
often contained in the third, $ — 4 = 2 the Würth Term. 

From hi ch Conlideration procceds | | 


THEOREM TV. 


Divide the Grft Term by the 8 and by that Quotient 
divide the third Term; and the laſt OA will be the fourth 
Term, or Anſwer, required. 


Now, as 16: 4:: 


2 — 


I: will be as 16: 8:42 ener. 


Then per Theorem IV. 16 — 8 = 23 and 4222 2 che 
fourth erm; | | 
From which Conſideration proceeds 


* 


x THEOREM V. 


Divide ns Grft Term by the third, and by that Quotient di- 


vide the ſecond Term; and the laſt Quotient will be che fourth 
Term, or Anſwer, required. * | 


However, when the firlt Term is larger hn the ſecond, and 
the third larger than the fourth, the fourth Term may be found 


l 5 ſecond, or third Theorem, as "eu as by the an, or 
l | ; 


1 3 4 
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Po THEOREM IL 


156) 4, 00 (0,25 5 the Number of times 16 the firſt 
Or 16.) 40 , = 4 Term is contained in 4 the ſecond. 


e e e 
21 F E the Second 


A 


\ 
"OE" 
\ % AF - 


as 4 af C$E-4 4 
* e : 
* * * 
22 ' 08.5 * "+ 
1 Ma ＋ * £ 


a: VVV FL 

7 Wen. 8 K a one 22 the fourth Term. 3 
Ur X 4 . D e ü e 1372 anon 
(A ; 1 2 11 „ 2157 » ir 


Per THEOREM II. 


1 3 P 4 


16) 8.0 (055 f the Number of times 16 the firſt Term : 


Or 16.) 8( is contained in 8 the Third. 


„ Ges X 0 J 8 the witd Teri 


Wherefore 4 X 0, FL ** 
5 = 2 the fourth Term. 
; Or d. X 2 RE 36 48 8 N 0 4117 LE 1 8 


When I firſt went through with the Demonſtrations of the oe 


Theorems, which was in the © Year 1748, IT had never ſeen but 
two Authors who. had treated of more than One, viz, Mr. 
HaTToN, who, in his 4/erchant's Magazine, has given us the Trp 
firſt, but without any Demonſtration, and Mr. W arD, who in 
his Toung Mathematician's Guide has given us the Three firſt, with 
only the Demonftration of the firſt. But in looking lately into 
Mr. FisugR's Arithmetic, I find he has propoſed Three Methods 
for performing Direct Proportion, anſwering. to the three. firſt 
Theorems ; and then has laid down Two ſhort Methods for per- 
forming the ſame, when the farſt Term is greater rhan the ſecond 
or third, which are in Reality no other than my 4th and 5th 
Theorems; but then he has given no Demonſtration; neither can 
they be ſo univerſally uſeful, as (according to him) the firſt 
Term muft be greater than the ſecond, or third, whereas there 
is no ſuch Neceſſity: For whether the firſt. Term is greater or 
leſs than the ſecond, or third, my fourth or fifth Thearems may 


equally be uſed, it the Learner is well acquainted with Decimal 


Arithmetic. And I make no doubt but that the inquiſitive Reader 


will find a great deal of pleaſing Satisfaction in each ot the 


Theerems ; not only as the -Demonttrations of the Truth of them 


has obliged me to explain ſome of the Properties of Proportional 


Numbers more fully than moſt Authors who have writ upon oy 
5 | : | ; Su 2 
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Subject, but as they will likewiſe be very uſeful, in contracting 
ſome Queſtions to a ſurprizing Degree, to ſuch as have been on- 
ty acquainted with the common and uſual Method of working 
juch Queſtions Ae a Og » os | 


In Oppoſition to the common Method of Teaching and Lear- 
ning, I am of Opinion, that a Learner, before he enters upon 
Proportion (eſpecially if he intends to make any great Proficiency 
in Mathematical Learning), ought to make Pimſelf as good a 
Maſter as poſſible of Vulgar and Decimal Fraftions, eſpecially the 
latter; which if he's unacquainted with, and cannot, or will not, 
afford bimſelf ſufficient Time to be ſo, and yet will needs learn 
this moſt excellent Rule, I would adviſe him to content himſelf 
only with working by the Firſt of theſe Theorems, which 1s the 
moft common and uſual one, by which to perform Direct Pro- 
Pori ion. a Gs | 


But before you proceed to work any Queſtion in Proportion, 
due Regard muſt be had to the right ſtating the Queftion, or 
placing down the given Terms in their proper Order. 


Now, to do this you muſt conſider, that Two of the Three | 
850 Terms are only ſuppoſed, and the other moves the 


ueſtion. | e 
1 Fir EXAMPLE. A 
1 4 Yards of Cloth coſt 10 Shillings, V bat will 20 Yards 
ooft at that Rate? „„ 5 


- Here 4 Yards and 10 Shillings are the ſuppoſed Numbers, or 
Terms, as you may know by the Word [IT]; and 20 Yards is 
the Term that moves the Queſtion, as you may know by. the 
Word {[WILL,} viz. | ; 5 


; * Yards coſt 10 s. [Then comes the Queſtion] bai will 
20 Yards colt at that Rate? 3355 


Now the Term which moves the Queſtion is diſcoyered by its 
enerally having ſome or other of theſe, or other like, Words 
efore it, viz. What will ?— lou many? — How long: — How 
much, S. | VVV WY, | „ 


The Term which moves the Queſtion will always be the Third 
Term in the Proportion, and that in the Suppoſition, which is of 
the fame Kind with it, will be the Firſt, and the other Term in 
the Suppoſition (which is always of the fame Kind with the 
Fourth, or Anſwer ſought) will be the Second, «+ * 


Chan. Of Drenden. 


” And when the Terms are thus diſpoſed, or ordered, the Pro- 
portion will be; As the Firſt Term is to the Second (which are 


the Two Terms in the Suppoſition, or thoſe that limit the Ratio, 
or Proportion), fo is the Third Term (or that which moves the 
Queſtion) to the Fourth 'Term, or Anſwer required. 


Theſe Things being thus premiſed, any Queſtion in Direct 


Proportion may be performed by eicher of thoſe Five Theorems be- 
fore mentioned. e 5 TT 


I ſhall now anſwer the laſt· propoſed Queſtion by each of theſe 
feveral Thecrems. © r ER |; 


Ex. 1. If 4 Yards of Cloth coſt 10 Shillings, what will 20 
Yards colt at that Race? | | „ 


Fer THEOREM I, Or DECIMALLY thus, 
Id. s. Hr . . 1%; + 26 5 „ No» 
4: 10 :: 20: 50 = 2. 10 4: , ::20 : 25=2 . 10 

OL 7 oP. + on 

+.) 200 8 40 10% 
200) 55 | £: 5 
So 
6 2 10 | 5 
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. BY VULGAR FRACTIONS. 
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CV! os, 
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bl 1 * * r O * 1 3 5 2 A . 
+ . CY » * —_— * 27 — 2 . 10. | 
# ; . : g : . . * Lo 
1 — — -2 == 10 Then 10 ->4=2+ =2.10 
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The Rule of Three Dire# in Vulgar Fracions may be perform'd 


by each of the Five Theorems. Bur I ſhould adviſe to do it by 
the following Rule, which moſt who have diſtinctly treated of 
the Rule of Three in Fulgar Fractions make uſe of; which, how- 
ever, is no other than the Firſt Theorem, or rather all of them 
together: For if you'll take the Trouble to perform any Example 
in Vulgar Frattions by all the ſaveral Theorems, you'll find the 


1 


1 . 


Numerator and Denominator of the Fourth Term in each of them 
oy | he 


my 
=> * 


* 
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— 


the ſame, as being produced by a continual Multiplication of 


the ſame Numbers. 
Multiply the Denominator of the Firft Term into the Nume- 
rators of the other Two for a new Numerator ; and then multi. 


ply the Numerator of the Firſt Term into the Denominators of 
the other Two for a new Denominator ; and the new Fraction 


17 5 


will be the Fourth Term, or Anſwer required, 


1 X X 20 = 20 the Numerator, 


And 4 * 2 X 1= 8 the Denominator ;- * 


J. 5 


| Wherefore 22 = & = 24 = 2 10 the Fourth Term 


required. 
Per THEOREM II. 


= RM 
Ti 5 , 7: 3, 
- 4: 20 :$0 5 50==3-. 10 
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Fer THEOREM. III. 


Tas. 4. | Tas. 4. J. 8. 
4 : 10: : 20 : 502. 10 
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Or DECIMA LLY thus. 


. + is 72 
4 2 0% 120 2, = 2.19 


4)0,500 05,125 


„25 2, 


100 


Or DECIMALLY thura 


Th 1 NN 1 I, . 
4 : 0,5 35 20: 25 2. 19 
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420 Z 25 
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˖ö%»ͤ 8 PRE 1 „353 J. 8 J. 2 
4 10 :; 20; 30e. 1, 10] 4,: 0,63: 20 „ 


100 + ( 0:4 ) 20,0 ( 39'S 10 ) 410 ( 9,8 J 200 ( 2,51, 


Per THEOREM V. © Or DECIMALLY thus _ 
Tits , le +. Lb | Ta. h. 6 4 1 


.: #6 
4: 10 :: 20: 50 2 2. 10 43 Ogg :: 20: 2,5=2 , 10 


2%) 0,4 ( 0,2) 10% (50 5.30) o (o 0 ( 255 J 


Note, Tho any Queſtion in the Rule of Three may be perfor- 
med by any of the Five Meorems, yet one Queſtion may be per- 
formed beſt by one of them, and another by another; but to 

determine which Theorem will ſuit beſt with any particalar 
Queſtion is only to be learnt by Pradtice. Howevet the Second 
and Fourth will be found moſt uſeful in the Rule of Fellowſhipy 
as you'll ſee farther on. | VVV c 


Er. 2. 1.3 4 C. of Cheeſe coſt 4 J. 0 5. 6 d. what will 14 C, 
colt at that Rate? 8 5 | 


By REDUCTION. 


Here the Firſt and Third Terms, which are of the ſame 
Kind (vit. Cheeſe) muſt be brought into one and the ſame Deno- 
mination (viz, 7 half C's, and 28 half C's) and the third Term 
muſt be brought into the loweſt Denomination (viz. 966 d.) and 
then the fourth Term, or Anſwer, will be of the fame Deno- 
mination (viz.3864 4) which being reduced to Pounds will be- 
come 16 J. 2 x, as in the Operation, 3 Ws 
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Per THEOREM I. 7728 


DECIMALLY, yer THEOREM 111. 


C. E. FX S. 4 ; 2 

3-4 = 375 4 -.0...6 = 4,025 
_— hk 6 V 
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But this Queſtion i is to be reden f in a rery nice Manner by 
Compound Multiplication. | 


| C. . J. 5. d. 0 | L. 4. 
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Ex. 4. What is the Intereſt of 183 * 10 3. in 12 | Hts 6 
he Rate of 5 / per Cent per Annum? | 
100 
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: 2 P. l. 1. N 3 4. J. * 9. d. 2 a x 
7:5 7303 + 022 09 +3 DB ns 5 


39117.10 
20 


53 1 5 5 
Fer THEOREM I: 12 f 


60% . 
or DECIMALLY. 
. 55 . a. 
100 2 5 783, © 39175 =39 + 3 6 
f o. oH 
x60 ) 5 ( 0,05 


399175 


Per THEOREM II. 12 5 
6,0 
1.P: yy Vs L 4. 


100 5 783,5 t , 3 
Per TEEOREM "as 


5 ) 100 (20) 783.5 ( 394175 


Ex. 5. A Gentleman lent a certain Sum of Money PE 13 


Months at the Rate of 5 J. per Cent. per Annum: Now, at the End 


of the Term the Intereſt came to 38 J. 55, 9 d. 3,6 5 I demand 
the Money lent ? 


: 4&4 5 
5 100: 38. . 9 1255 55 Mes 6 the Money lent. 
50 100 (20 — 
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Ex. x If 7 Yards of Broad Cloth coſt 51. 12 5. how: 3 
will 12 Pieces (each containing 47 * coſt. at Fant: Rate; and 


how much! is the Cloth ow Yard 2 


Per THEOREM IL, 


12 Pieces 
| 77 7 Yards 
4 Ts: — I. 1 
, 7:56: * "$97,2 = 4514 the Price of 


1. 
7) 5:6 (0:8 = 16 the 


the Whole 
Price = Yard. Feat £ 45142 > 


Note In Direct Proportion, 1 the firſt Term is Unity, or 1; 
the fourth Term is found by Multiplication only; but when the 


third Term is Unity, or 1, it is diſcovered by Diviſion; becauſe 


I 1 will neither multiply, nor divide. 8 


d. 


Ex. 7. If 1 c of Cheeſe coſt + . 43 what will 27 col at 
that Rate? 


Wie, All Queſtions i in une, Multiplication conſiſt of nals 
Proportionals as theſe, 


C. 2. 1. : 
Ex. 8, If 2 .-0-...24 dew ak 1 what will 
4 Ib. coſt at that 3 9 | > 
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Note, All Queſtions in Compeund Diviſion conſiſt of ſuch Pro- 


portionals as theſe. 


FW F) 4 1 


S 
RECIPRO CAL PROPORTION, 


Commonly called 


The Rule of Three Inverſe. 


1 Reciprocal, or Inverſe Proportion (the Queſtion being Rated 


as betore directed in Direct Proportion) the Third Term, or 
that which moves the Queſtion, bears the ſame Ratio, cr Pro- 
portion, to the Firſt as the Second does to the Fourth. There- 
fore, the greater the Third Term is in reſpect to the Firſt, the 
leſs will the fourth Term be in reſpect to the Second. 


* 


As for Example. 


: If 8 Men can do a Piece of Work in 20 Days ; in how many 


Days will 32 Alen do the ſame, at the ſame Rate of 1 Fi. 
l | o 


Chap, 12. Arithmetit. 128 


or DIRECT PROORTION. 
ee 


Chap. 12. Of Proportion. 


No w, it is evident that 32 Men will 45 the ſame Work in leſs 


Time than 8 Jen; wherefore tho' the Third Term is greater 


than the Firſt, yet the Fourth Term will be leſs than the Second. 


And the leſs. the Third Term is in reſpeck to the Firſt, the 
greater will the Fourth Term be in reſpect to the Second. 


As fer EXAMPLE. 


nf 32 Ven can do a Piece of Work in Days; in how many 


Days will 8 Mex do the ſame, at the ſame Rate of Work ing! 


% 


Now, it is evident that 8 Men will require longer time to do 


the ſaine Work than 32 Men; wherefore rho' the Third Term 


is leſs than the Firſt, yet the Fourth Term will be greater tllan 


the Second. 


If what I have ſaid in the laſt S dien concerning Dire, and 
in this concerning Reciprocal or Inderſe, Proportion, be perfect! 


underſtood, the Learner can hardly fail of knowing ar firſt Sight 


under which of theſe Denominations any Proportion falls: Winch 
is a thing abſolutely neceflary to denominate any one but a tolera- 
ble Maſter of this molt excellent Rule. inf 1 


Bur, to refreſh the Learner's Memory, and to leave him no 
roam to be dubious in a Matter of fo much Conſequence, I ſhall 


bere give him a Comperdium of what I have ſaid upon the Sub- 
ject; which may ſerve as a certain Rule to point out to him of 


what Kind any Proportion whatſoever is. 33 


If More requires More, or Leſs requires Leſt, then the 
Terms are in Pire# Proportion. 


— 


Note, More requires More; when the Third Term is grea- 
ter than the firſt, and requires the Fourth Term to be grea- 
ter than the Second. | 8 

„ T00- 1 


As 4 * 10: : 20 2 59 in Direct Proportion. 


And Leſs requires 405 when the Third Term is le than 
the Firſt, and requires the Fourth Term to be leſs than rhe 
% / ] | T« £6 | 


* A 20: 50 4 bi 10 in Dire} Proportion. . 


. 


2 


— 
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But if Aore requires Leſs, or Leſs requires More, then the 
| Terms are in Reciprocal, or Inverſe, P roportion. 


| Note, More requires Leſs, when the Third Term is greater 


— 


E 
than the Firſt, and requires the Fourth Term to be leſs than 
bs 8 che Second. | LEES Oh. TR” 
#1 Nen Days Nen Days. © > 
1 a 2 YT As 8 . 20 32 © 5 in Reciprocal, or Inverſe Projortion, 
#4 92 And Leſt requires More, when the Third Term is leſt 
14 — than the Firſt, and requires the Fourth Term to be greater 
1 than the Second. | = 
Wk S Men Days Men Days. 1 1 WE 5 
1 CL As 32 25 8 20 in Reciprocal, or Inverſe Proportia. 
wil | | | | 
1 Theſe Things being thus premiſed, Reciprocal, or Inverſ, 
a Proportion may be performed by this 
GENERAL RULE. 
Multiply the Firſt and Second Terms together, and divide 
that Product by the Third Term, and the Quotient will be the 
Fourth Term, or Anſwer, required. 2 
Ex. 1. If 8 Mun can do a Piece of Work in 20 Days ; in hon 
many Days will 32 Men do the ſame, at the ſame Rate of Work- 
14 | Aen. Days. Men. Davs. F 
+4 8 : 20 :: 32 : 5 rhe Fourth Term, or Anſwer. 
F' 329 160( 5 
"3 F 
WY (ooo) 
Now, as in Inverſe Proportion the Third Term bears the fant 
7 Proportion to the Firſt, as the Second does to the Fouri 
81 (i.e. as 32 :8:: 20: 5 in Direct Proportion); and as they will 
1 alſo be alternately proportional, the Third will likewiſe bear tie 
1 ſame Proportion to the Second as the Firſt does to the Fouril 
Wt (i. e. us 32: 20 :: 8: 5 in Direct Froportion). It is therefor! 
| 1 very caſy to conceive how any Ixverſe Proportion may be reducci 
1 | „„ 
| 1 
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. 


given. . 


to a Direct Proportion by either of the fore 5 Methods ; _ 
the laſt is the moſt, uſual, which 1s only: by Sang the Places 


of the Firſt and Third Terms. 


From hence likewiſe it is plainly evident, that the General Rule 
given to perform this Rule by is grounded upon the. ſame Rea- 
ſons with the Firſt Theorem in Direct Proportion, and is really the 
very ſame ; and thecefore needs no other Explanation, Ani, if 
the Learner is ſo minded, he may reduce an Inverſe do a Direct 
Proportion, and work it by any, or all the ſeveral Theorems there 


I hall now proceed to work this laſt I 2 
ral 7 heorems, g 8 g Queſtion by all the ſeve- 


Aen. Days. Men. Days. 
8: 20: 32 : 5 in Inverſe Proportion. 


By IN VERS ION. 
Men. Days, Hen. Days, 
32: 20:7: 8: 5 in Direct Proportion. 


Per THEOREM II. Per THEOREM III. 


32) 20,0 (0,625 


F„„„C§öĩ—Üb - | 32 ) 8,9 ( 0,25 
- Ft e 
80 5,099 — E 
64 | | „„ 22300: v6 
ES 1660 „ 
160 | 
> 160 (900) 
(ooo) 1 5 a 
Per THEOREM Iv. Per THEOREM: V; 
20) 3,2 5a 87 TO oels 
— 3932 (49020⁰(1 
156 ) 8,0 ( 3 | | Cit | 
| 
8.0) 
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1 Arithmetic. a Chap. 12+” 


Ex.2. If 6 Men and a Boy (allowing the Boy to do half 4 
Man's Work) can do a Piece of Work in 4 Days; I demand 
how many Men you muſt have to do the ſame in half a Day? 


Tn this Queſtion you may call the Boy half a Man; then 
— 6 Men and a Boy = 13 half Men, and the 4 Days = 8 half 
ys. 55 | | | 
455, Days. Men. f Day 5 Men Men. | 
Then 8 : 13 :: 1 : 104 = $2 the Anſwer required, 
| 8 ; _ F 2 : ; 


2) 104 


52 
13 


Or DECIM ALLY. 


Days. Men. Days. Men. 


4 : 6, : 035 3 52 the Anſwer required, 
„ 


0,3) 26, 


Ex. 3. I borrowed of my Friend 300 J. for 6 Months, pro- 
miſing to do him the like Kindneſs : Some Time after he deſires 
me to lend him 460 J. I demand how long he muſt keep it to be 
fully ſatisfied for the former Favour ? | 


„„ „%%% - | 

125 : 6 :: 400 : 4,5 or 43 Months, the Time requir d. 

400 ) 18,00 
| — 


1 
45 


Ex. 4. If a Penny White Loaf ſhould weigh 8 Oz. Trey, 
when Wheat is ſold at 6 s. 6 d. per Buſhel ; how much ſhould it 
weigh when Wheat is ſold at 4, 5. 4 4, per Buſhel? 4. 4. 


* 


Per THEOREM V. 


3 
| * 


5 Chap. 12. Of Proportion. 133: 


4. d. 02 . 4. or. gr L b 
6 . 6: 81:4. 4: 12 the Anſwer required. 
; JJV) 


78 „ 


(ooo) 


Ex. 5. Suppoſe a certain Caſtle was beſieged, whoſe Provifi- | 


ons (the Garriſon conſiſting of 948 Soldiers) were computed 
ſufficient for their Support I Monchs ; bur the Governor being 
reſolved (if poſſible) to defend the Place for 6 Months; I de- 


mand how many Soldiers muſt depart the Garriſon, that the Pro- 
viſions may ſerve them that Time ? | ' 0 al 


By 1NYERSTION 


AM. Sold. A. Sold. „ | | 
6-: 948 :: 1,5 : 237 which muſt remain in the Garriſon, 
15,5) 6,9 ( A ).948 ( 237 
Then 948 — 237 = 711 the Soldiers that muſt depart the 
Garriſon, 1 ; „ 


I ſhall now lay down ſome Umnwrought Examples, which will 


promiſcuouſly exerciſe the Single Rule of Three, both Dire and 


Inverſe. 


UNWROUGHT EXAMPLES. 


Er, 1. If go Sheep coft 18 J 15 5. what is that per Score? 
„ è ales Lo lhe emo 


Ex. 2. If 5 C. of Cheeſe coſt 7 J. 10 f. what will 25 C coſt at 
that Rate? Anl. 371 10. e e eee 3 
e Ex. 3. 
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| per Hogſhead ? Arſe 11.1, o 1. 6a. 


| how long will 6 Horſes be eating tix fame? Ar 10 +. 


73 © Arithmetic. Chap. 12. 


Ex. 3. In ſome of the Weſtern Parts of the Kingdom their 
cuſtomary Buſhel is 24 Gallons, or 3 Wincheſter Buſhels ; I de- 
mand the Value of a Buthel of Wheat of that Meaſure, when 
ics Price is 1 J. 16 s. per Quarter? Arſ. 1356 a. 

Ex. 4. What is the Intereſt of 543 l. 10.5 in 12 Months, at 
the Rate of 4 2 /. per Cent. per Annum? Anſ. 24 l. 9 . 1 d 3,2 4. 


Ex. . If 7 C. of Cheeſe coſt 8 J. 3 4. 6 d. how much will | 
42 C. coſt at that Rate? Anſ. 49 J. 1 5. deen 


Ex. 6. A Footman perform'd a Tourney in 4 Days, when the 


Days were 12 Hours long; I demand in how many Days he will 


perform the ſame, when the Days are 8 Hours long? Anſ. In 


8 6 Days. wal 


Ex. 7: It 1001. will gain 5.7. Intereſt in 12 Months, what 
Principal will gain the ſame in 24 Months ? Arſ. 480 1. 


2 8. If, when Wheat is ſold at 45. 4 d. per Buſpel, the 


White Penny Loaf ſhou!d weigh 12 Oz. how much ſhould ir 
weigh when Wheat is ſold at 4 5. 6 d. per Buſhel ? Anſ. 110% 
11 fw. 2 5 8 I 


Ex. 9. There is a Ciſtern having 10 Cocks of an equal Ca- 


pacity; now, when . of theſe Cocks are ſet open, the Ciſ- 


tern (ſuppoſed to be full of Water) will be emptied in 3 Hours; 
I demand in how long Time the Ciſtern will be emptied, wlien - 
all the Cocks are ſer open at once ? Anſ. In 1 Hour 12 Minutes. | 


Ex. 10. How much Money muſt I lend my Friend for 3 
Months, to ſatisfy him for the Loan of 239 /. 8 s. for 5 Months? 
Arſ. 384 1. 58 e enk! 


Ex 11. If 10 Gallons of Brandy coſt 1 J. 15 FR what is that 


Ex 12. If 5 Horſes will eat 24 + Buſhels of Oats in a Week, 
how many Buſhels will ſerve 25 Horſes the ſame Time? 
Anſ. 87 Z Buſhels. „„ 


- 


Ee. 14 


Ex. 13. I 9 Horſes, will eat 31 4 Buſhels of Oats, in A Days, 
Jays. 


ere —ů — N 


Chap. 12 . 55 2 tion. | bn 21 


> 24 nn . 


— U 


Ex. 14 "If 9 Yards {be Cloth cbt 5h 425. 6 d. what will 
$ Pieces (each containing 49 © Yards) coſt at that Rate 1 LEY 
Anſ. 247 l. 10 5. 589 


21 It 9 Yards of Cloth coſt 7 12 7. 65. how many 


Pieces can I buy (allowing each Piece to contain 49 + Yards) for 


Is cither Dire or Inver ſe. 


14 * 10 6. ? Anſ. 8 Lieces. 
Ex: 16. If 8 Pieces of Cloth i a 49 1 Ya) 


coſt 247 L 10 1. what Will! 9 'Yirds colt at that Raw... 85 


4. * 124 6 4. ele = 


Ex. 17. If : e of Cloth (each containing 404 Yards) 
colt 247, 410 5. how many Yards may I buy for 8 . 12 5. 6 d. 2 
5 Ans. 175 Yards. 7 55 = | 


* 5 - * I 


To Prove the Single Rule of 7. 5 Dire | ſince r Produ of 
the. Extreme: is equal to the Product of the Hieum) you may 
multiply the Pirſt Term * the Fourth, or Anſs er q and the Se- 
cond Term Xx the Third; and if the Producte are equal, the 


W ork i is true ; other wife not. 


4 


And to ee the Single Rule of Three bro you ray multiply 
the Firſt Term x the Second; and the, Third & the Fourth, 
or Anſwer; and, if the Products are equal the Work is true; 


eee not. 


Bur the beſt W ay st 1 monde adviſe) for Proving any Ope. * | 


ration in either of the Rules, is by varying the:Quetiton, as you 


ee I have done in the Four laſt Examples, and finding either of 
the Terms at Pleaſure; which will be a very pretty Amuſement 


for the Learner, and vaſtly increaſe. the NumbeF of Examples. 


* 


— a 
* — 2 * 


hd, 
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'O E G TA 3. 
Of the Double Rule of Three Direct. 


H E Double Rule of Three is when Five Numbers or Terms 
are given to find out a Sixth Proportional. And this Rule 
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136 Arithmetic. Chap. 12. 


The Double Rale of Three Direct is when the Sixth Proportio- 
nal may be found at two Operations, both of them in Dire Pre- 
ſertion. . FORE 94.0 


Ex. 1. If 1007. will gain 5 J. Intereſt in 12 Months, how 
much will 400 l. gain in 6 Months ? 


In the Double Rule of Three, whether Direct or Inverſe, Th ree 
of the Five given Terms are only ſuppoſed, and the other Two 
move the Queſtion, and the Sixth Term required gives the An- 


, 


ſwer. So here 100 l. Principal, 5 J. Intereſt, and 12 Months, are the 
Terms in the Suppoſition; and 400 /. Principal, and 6 Months, the 
Terms that move the Queſtion. 5 5 
To perform this at two Operations you muſt firſt find the In · 
tereſt of 400 J. in 12 Months, at 5 J. per Cent. 
„„ ͤũ © VVV 
Thus, 100: 5 :: 400 : 20 the Intereſt of 400 J. in 12 Months. 
20000 | ; | | 


i Then the Second Operation will be'to find, if 400 J. will gain 
20 J. Intereſt in 12 Months, how much it will gain in 6 Months. 
. I M. I. 05 


Thus, 12: 20 :: 6: 10 the Sixth Term, or Intereſt of 400 J. 
ag „„ [in 6 Months. 


12) 120 ö 


1 10 
Or otherwiſe thus : 


AM. 11. ö AV. LI. p — | * 
:: 6: 2,5 the Intereſt of 100 J. in 6 Months, 


4 


= * —— 46.4 —- HAS 


Chap. 12. Of Proportion, 137 


ET : : 
Then 100 : 2,5 :: 409 2 10 the Sixth Proportional, or Intereſt 
„„ (of 400 J. in 6 Months. 


See 


10]90 


| Now, Queſtiòns of this Nature may be more readily perfor- 


med at one Operation. The Method of doing which may be 
ealily deduced from what follows. : e 


VVV : Sf. 
100: 5 :: 400: the Intereſt of 400 J. in 12 Months, 
Me. EE | . II. , | F 


$14. 490 .. 6. 34 f in Tha. | 
12: £2492 :: 6 25490245 the Sixth Proportional. 


From whence it is evident, that as 100 K 12: 5: 400 * 6: to 
the Sixth Proportional in Direct Proportion. From which Conſi- 
deration this General Rule for reducing the Double Rule of Three 


Direct to a Single Rule neceſſarily follows. 
K 2 


Make the Term in the Suppoſition, which is of the fame K ind 
and Denomination with the Sixth Proportional, or Anſwer, the 


Second Term in the Proportion; the Product of the other Two 


Terms in the Suppoſition the firſt; and the Product of the Two 
Terms that move tne Queſtion the Third; and the Fourth Pro- 


portional to theſe Three Numbers will be the Sixth Proportional, 


or Anſwer, required. | 
| The laſt Example performed at one Operation. 


100 * 12 1200: 5 :: 400 X6 = 2400 : 10 the Sixth Pro- 
portional. | 5 


12]00 ) 120000 


10 
— 


1 8 8 honeys Os | 


% 
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am 


Or Rate the Five Numbers as if you was to work at two O 


rations, and then the Terms to be multiplied will ſtand un i | 


each other fit for Operation, 


Thus 142 2 5 5 4 10 J. the Anſwer required. 


Or thus * Lb 52 * 13 490 9 10 . the e 


Ex. 2. What is the Intereſt of 4231. 19 s. for 4 1 Years, a 
5 . per - 26 per Annum ? 


LP | | "4 | 


| 100 4235 yt: Log = 05:5» 9 the 
RY * 1 2785 25 * 15 * 0 11 Sixth Proportional. 


100)5(0% 21 75 
. 16940 
Ys 1905•75 
Per THEOR. 2. 0,05 


— ͥ́—rͤͤ — 


952875 


This laſt Example may be very nan 8 by the 


Fourth Theorem. 


For 5 So (20) 1905,75 i PTS the Sixth Propor- 


tional, as before. 


Ex. 3. If 9 Maſons have 3 J. 12 s. for 6 Days Work; how 
much muſt 12 Maſons have for 45 Days Wark? -' 


Per THEOREM 1II. 
. . 5 


. f ES 
Days * 25 36 3 X 45 Days & 36 the Anſwer required. 


— 10 e EE. 
— 354 (10 


1 36 Ex. ts 


Chap. IE. - QF Proportion, L 39 


Ex, 4. If 12 Maſons ED 36 I. 3 45 Days Work; how 
much muſt 9 Maſons have for 6 Days Work ? 


Fer THEOREM III. 
5 8 


„ MN. 
127: 5 
OT 


2 5410) 5,4005 
3» 
Or otherwiſe per THEOREM v. 


54 ) 542 (10) 36 (3,6 J. = 3 J. 12 6 the Sixth Propor- 
tional, or Anſwer, as before. 


ST CT 4. 
"Or THE | | 
Double Rule of Three Inverſe. 


HE Double Rule of T Lees Inverſe 1s We the ſixth Propor- 
tional may be found at two Operations; one of them Di- 
rect, and the other Inverſe. | 


Ex. 1. If 100 J. Principal gain 5 7 Intereſt i in 12 Months; in 
how log Time will 1855 gain 10 J. Intereſt? 


To perform this at two Operations you may firſt find the Time 


in which 400 J. will 50. Intereſt, at the Rate of 5 J. per Cent. 
er Annum? 


P. A. I. F. Ji. 
Thus, 100 12: : 400 3 the Time in which 400 J will gain 
100 | (5 J. Interett, 


4%) 120 (3 
Here b:cault More require: 7 71 55 the eren 15 Inderſe. 
8 Then 
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Then, 5 : 3 :: 10 : 6 the Sixth Proportional, or Time in 
=. (which 400 J. will gain 10 7. eren, | 


— 


8 „ | 


Here becauſe More requires More the Proportion is Dire8. 


Or otherwiſe thus, 


LI. Ai. bk AM, 5 

6: 12 : 10: 24 the Time in which 180 4 will gain 
10 | (10 J. Intereſt, 

55120024 


„„ | 
Then 100 : 24 :: 400: 6the Sixth Proportional, or Time in 


100 which 400 J will gain 191, Intereſt. 


400 ) 24l00 (6 15 5 


But this is more expeditiouſly done at one Operation wy con- 
ſidering what follows, | | 


LP. . M. | 
For 100 : 12 : : 400 Es the Time in which 400 J. 


will gain 5 . Intereſt. 
. 
Then 5: e 8 TE 12 the "EY Propor- 
tional, or Time in which 400 J. will gain 10 J. Intereſt. 


a 


| Wherefore 400 * 5 - 12 : 100 X 10 toa Sixth Projor- 
tional in Direct e 


From which Confideratian, after you have ſtated your Queſ- 
tion as before directed in the Double Rule of Three Pirect, this 


General Rule neceſſarily follows. 


UU 
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RULE, 


Mattiply the firſt Term in the Direct e into the 
third Term in the Inverſe for a Diviſor, and the other three 
Terms together for a Dividend ; and the Quotient reſulting from 
that Diviſion will be the Sixth Proportional, or Anſwer 


| required, 


The laſt Example performed at one Operation. 


7 


Stated thus e, e 
. „„, BP: J 
100 12 400 8 5 ——12— 10 
LES | | 101.7. I. P. ioo 400 J. P. 


Note, You may obſerve I do not here make uſe of the Signs of 
Proportion, as in the Double Rule of Three Direct; neither ſhall I 
do it throughout this HO unleſs it be mage. a Direct Rule by 


Inverſi on. 


Now, it is evident that if roo]. Principal will require 12 Months 
to gain 5 1. Intereſt, 400 J. Principal will gain che ſame Intereſt 
in leſs Time: So that in this Proportion Jore requires 1488 
wherefore it is /nverſe, 


And if 5 J. Intereſt will be gained in 12 Months by 100 J. 
Principal, 10 J. Intereſt will require more Time to be gained by 
the ſame Principal: So in this fan More requires More; 
wherefore 1 It 1s Direct. 


Wherefore 5 X 400 = 2000 the Diviſor. 


And 100 X 12 X 19 = 12029 the Dividend, 


Then 12000 ＋ 2000 = 6 Months, the 8 8 required, 


Or this Rule may be perſormel by inverting the Iyverſe Rule 
(viz. by placing the firſt Term luſt, and the laſt firſt) and then 
It is performed in all Reſpects like the Double Rule of Three Direti. 


So the foregoing Example may be ones and performed thus: 
40 . 
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41 iv > 0.14.5 *] TT © 6 the Ts as before. 


— — . — — 


2000 1000 
12 


[i 


2]000 ) 12]060 ( 6 


Ex. 2. If 9 Maſons have 3 J. 12 s for 6 Days Work, for 
how long Time will 36 J. pay the Wages of 12 Maſons } | 


5 J. 
3.6 — 6 — 36 
A. 9 12 M. 


3,6 K 12 = 4332 Diviſor BT. 
36 x 6 x 9g = 1944 Dividend. 


43,2) 1944 ( 45 Days the Anſwer required. 
 172,8 9 
2160 
2160 


(oooo) 
| By INVERSION. 
RN 
41. 376 :6: 3 = ut : 45 the Anſwer required. 
6) 432 (72 ) 324 45 


Per THEOREM 4 3to 


— 


(ooo) | i 


Ex. 3. If 9 Maſons have 3 7 12s for 6 Days Work; the | 
Wages of how many Maſons will 36 pay for 45 Days Work ? 
| 3,0 U. 
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ke "OO 1 7 1 55 

_— OO _———_ | 
D. 6 EL 45 D. a | 

3.6 „ 45 = 162 Diviſor. E 2; 


36 Xx 9 x 6 = 1944 Dividend. os 
162) 1944 (12 Maſons the Anſwer required. 
103 © | 


324 
324 


(ooo) | 
By INVERSION. 


1 


D Ll; 92 1 30 . 45 12 the Anſwer required. 
189 | Y 
144 5 
9 ) 162.0 18 ) 216 (15 
RW 
Per THEOREM 4. 36 
(00) 


Ex. 4. If 12 Maſons have 36 J for 45 Days Work for how 7 
tong Time will 3 JL 1 2 5. pay the Wages of 9 Maſons? 
| 2. „ 


M. 12 | : 9 M. 


36 X 9 = 324 Diviſor. 
3.6 X 45 X 12= 1944 Dividend. 


324 ) 1944 ( 6 Days the Anſwer required, 
1944 | 


—— — 


(oo 75 By 


= 
Y MLS OTE COTA ad : * 1 — — > - — 8 r > _— - 
= 7 þ * 7; 208 (4, a * * 4 bs A DO ay: 7 > -» 8 2 * * * * 5 8 = 2 WI nnn 2 7 
2 . ICH I nodal inert 2 . - - f — ne SES AE 200 i — r 75 jw . nds "3+ oh LEO "2 @ 8 hag = 
a rs E a > Rwy * * , . e W h OR I TY EY Lg I oy gs ye — — — Es - — 
eee Fn. 5; = 2h * . K e ay a r * oa S r Mr r * 9 — a 3 . * * 
ws 


* TY * * n 
4 by „ a Es 1 1 
— enema aan” "Ws: 


5  Cap 


By INVERSTON. 


J. D. 5 | J. - D. | 
36 355 2 , 
M. x 9: 45 ::2 X 12 M. 6 the . * 


6 


45 ) 324 ( 72 ) 43,2 (6 
RS oo ds "THEOREM "2 


90 (oo) 
oo. 


—ůꝛ 


(00) 


% : . 


Er. 5. If 12 Maſons So 161 fo 45 1 W ; the 


Wages of how many Maſons will 3 J. 12 . pay for 6 Days 
Work? 


FFF 


D. 45 TEK 6 D. 
36 x 6 = 216 Divifor. 
3:6 * „ X. 4x 1944 Dividend. 
216 ) 1944 (9 Maſons; ; the 1 required 
1944 


— — 


(o ooo) 


Iy INVERSION. 


; =. 2 > 1 the Anſwer re ired, 


12) 216 ; | : lo. 
| 144 


5 ) | (7 
„„ 162 


— 


(ooo) 


22. 
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In the Doulle Rule of Three, when that Number which is the 
Principal Cauſe of Gain, Loſs, Action, Sc. or when that 
Number which denotes Space of Time, Diſtance of Place, Sc. 
be required, the Sixth Proportional muſt be diſcovered by the 
Inverſe Rule; but when the Gain, Loſs, Action, c. be required, 
itmuſt be diſcovered by the Direct Rule. So that it any Queſ- 
lion in the Double Rule of Three be varied as often as poſſible it 
will afford fix Queſtions, four Inverſe, and two Dired ; an Inſtance 
of which you may ſee by comparing the four laſt Examples, and 
the two laſt in the Oeuble Rule of Three Direct, together. TO 
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Note, If you perform the Double Rule of Three at two Opera- 
tions, the Terms in the Inverſe Rule muſt all be made up of the 
Principal Cauſe of Gain, Loſs, &c. and the Space of Time, 
_ Diſtance of Place, & And that which has one or two of id 
Terms, ſignify ing the Gain, or Loſs, &c. will be Direct. 

I ſhall now conclude this Rule with a few unwrought pro- 
miſcuous Examples, to exerciſe the Double Rule of Three, both 
Direct, aud Inverſe ; ſome, if not all, of which I ſhould adviſe 
the Learner to vary all rhe different Ways, as it is the beſt Me- 
thod of proving ſuch Queſtions; and I doubt nor bur it will 
likewiſe prove an excellent Means of giving him a true: Notion 
ok this molt excellent Rule. D | : 


UNWROUGHT EXAMPLES, 
Ex 1. If the Carriage of 1 C. Weight 100 Miles coſt 7 5.8 & 
what muſt be paid for the Carriage of 3 C. 2 N- 75 Miles? 
Arſ,1l, 08.14. e 
Es. 2. If 100 J. Principal gain 5 J. Intereſt in 12 Months, in 
how long Time will 75 1. Principal gain 9 2.7 . 6 4. Intereſt? 
Anſ. In 2 1 Years. 5 V 
Ex 3. If 6 Men mow 36 Acres in 4 Days ; in how many 
Days will 9 Men mow 162 Acres? Anſ. In 12 Days. 
Er. 4 Tf 8 Horſes cat 28 Buſhels of Oats in a Week; how - 


2 many Buſhels muſt there be to ſerve 789 Horſes a Year, or 36g 
Days? Af, 143992 4 Buſhels Rs os 


Ex. 5, What Principal muſt it be to gain 73 t 4 5. 9 d. In- 
_terck in 3 + Years, at 4 1 J. per _ bor Annumt Anſ. 465 2 
os, | Ex. 6. 


9h94 ĩͤ— 


3 


. F * : 2 * 
” # 8 ! . 
r * 1 
———ꝓ44œCPN  —— — —ñ— EEE —— 
7 24 N 3 * Gs ery 1. — 
4 * . b 0 BY x = " > nn "I 
. ” * as be 440 Tn; WI 2 bas P- * 
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” 2 


— 


Ex. 6. If 5 Men mow 37 z Acres in 6 Days; how many 
Alen wut there be 56 mow, 127 f Acres in 8 4 Days vil. 1 


E. . If s Penny White Loaf ought to weigh 8 oz when 
Wheat is ſold for'6's. 6 4 per Buſhel; how much ought a Six- 
yy 1 to weigh when Wheat is ſold for 4 s. 4 d. per Buſhel} 
AT 'O. 0 2 ' | oP or 


. Ex. 8. What is the Intereſt of 765 7. for 5 Z Years at the 
Kate of 3 4 / per Cent per Annam ? Anſ. 147 l. 5 33 d. 


- Ex. 45 15 3 Horſes eat 4 + Buſhels of Oats in 3 Days; in how 
long Time will 17 Hors eat 133 Buſhels and 7 Gallons? 
a 3 Weeks © at = | 


Er, 10. . 7 Men mow 312 Acres in 4 Days; how many 
Acres will 9 Men and a Boy (allowing the Boy to do half 2 
Man's Work) mow in 8 Days. Anf. 85 F Acres. | 


Ex. 11. If 3 Men can threſh 54 Buſhels of Wheat in 4 Days, 
when the Days are 12 Hours long; in how many Days will 5 
Men threſh 135 Buſhels, when the Days are 8 Hours long! 
Arſ. la g Days. 55 ä 


Ex. 12. If 8 Men drink zo Gallons of Beer in 5 Days; in 
. how lovg Time will 19 Men drink 57 Gallons, at the ſame Rate 
of Drinking? Au. In 4 DOLL | 
Er. 13: Suppoſe, a certain Caſtle was beſieged (the Garriſon 
_ _ «conliſting of 1128.Soldiers) and the Enemy had intercepred 4 
Part of their Proviſiotis, which, had it not been for this unlucky 
Accident, were computed ſufficient for the Whole but for one 
Month; now, the Governor being reſolved (it poſſible) to detend 
the Place 4 Months; I demand how many Soldiers muſt depart 
the Garriſon, that the Proviſions may ſerve that Time? 
Anſ. 940 Soldiers. | 


Ex. 14. How much Bread will. be. ſufficient, to Victual a 
Man of War, whoſe Complement is 5 47 Men, a Month, or 4 
Weeks, when 45 Men are allowed 67 + 1b. per Day? : 


Anſ. 22974 Ib. 


Ex. 15. 


2 
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Ex. 15. If 3 Men and a Boy (allowing the Boy to do half a 
Man's Work) can do a Piece of Work in 6 Days; how Hong 
Time will 14 Men require to do three times the Work ö. 


— 
_ 


CY 


* 
£ ” 


Anſ. 4 E Days. 5664 1521s 1063 DAS © 


* - 
* : 1 8 ; n 
. 1 . 133 £ 3 % 
Nr 2 9% n —_— " F. (and ct 
hes — ö 
F . | » 4 
= * pa 
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Of the Rule of FELLOwsSHIP. 


HE Rule of Fellowſhip is that by which the Accompts be- 
tween ſeveral Partners in Trade are adjuſted, ſo that each 
of them may have his juſt Part of the Gain, or ſuſtain his juſt 
Part of the Loſs, in Proportion to either his Money put into the 
Common Stock, or the me it was:employ'd, or both of them 
conlidered together. Now this Rule is either Single, or Double, 


— 
— 


Wy 


Of the Single Rule of FELLOWSHIP; 


£04 © Sed By, 


The Single Rule of Fellowſhip is that whereby the Accompts of 
thoſe ſeveral Partners are adjuſted, either, , when their teveral 
and unequal Sums of Money are continued-ir-the Joint-Stock an 
equal me; or, 2dly, when their equal Sum of Money are con- 
tinue4 in the Joint-Stock unequal Times. . 

a | -> 1 5 | 


** 
* 


In the firſt of theſe Cafes the Proportion is; 

As the Total Stock is to the Tötal Gain, of Loſs, ſo is each 
Partner's particular Part of that Stock, to his particular Share of 
that Gain, or Loſs. Dan ir . 

1 And in Caſe the zd, the Proportion is; | 

As the Sum of the Times that all the Partners particular Stocks 
. vere employ d is to the Total Gain, or Loſs; ſo is the Time that 
- each! Partner's particular Stock conti ued in the Joint-Stock, to 


- 
Ei. 


his particular Share of that Gain, or Lo. 


\ 


D 
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Ex. 1, Two Merchants A. and B. bought a Parcel of Goods 
in the Purchaſe of which A. laid out 3 1+ and B. 7 l. which 
when they had ſold, they found their Gain to be 3 J. 18 s. I de-. 
mand each Partner's Share of the Gain? | 


2 


Chap. 132 


. 3 1.+7 1. = 10]. the Total Stock. 
| 31.18 5 = 78 f. the Total Gain. 


, J. a * 5 4. 5 5 I. 3. d. 7 5 . N 
Then 10: 78, : 3:23 = I. 3. 4. 3 if 4. Gain 


| 2314 
Ff 


418 
1 


5 


„ 3 „ 4 8 
P7427 547 =2 +14 . 7 . 055 B.'s Gain. 


5 
To A. s Gain 1. 4.4 . 375 
Add B.“ Gain 2. 14. 7. 054 
The Total Gain „ 5 
Which proves the Operation true. 


But Operations of this Nature may be very much contracted 
(eſpecially it Decimal Arithmetic be well underſtood) by workin 
them by the Second, or fourth Theorems : For in every Queſtion of 

this Nature the firſt and ſecond. Terms of every particular Rule 


The 


of Three are always the ſame, | 


7 —— „ 
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The laſt Example performe Decimall 2 Theorem IL, 

| 5 f e 5 
A. r Swock z:: of Es 

B.'s Stock 2 | £ „„ 


17 21717 = LI C344 3.2 4 Gain 
Tou Stock £ 10 10: * ; 2573 = 2.14 «7. 058 B. 5 am 


ly 2 39 = = 3: : 18 Total Gain 7 


+ # 


10 ) 3,9 ( 0,39 a common Multiplier, by which each Partner's 
Stock being multiplied, his pariucular Share of the Gain is 
diſcovered. | 

So 0,39 X.3= 1,7 A. 's Gain, | | L 
And 9439 * „73 B. 's Gain 


Ex. 2. Three iert te A. B. and C. enter into Partner - 
ſhip; A. puts into the 3 40 1. B. 300 J. and C. 160 J. 
with which they trade Months, and gained 120 J. What is 
each Furmer s Share of the Gain! = 


7, . 
A.*'s Stock 140 
B. s Stock 300 | : 
C.'s Stock 1660 „ 
| | —B I. Niese £5 Gall 
Total Stock £ 600 ; 120 :: 4300: 60 B's Gain- 
3 3 160 32 C. Gain. 


Proof 7 120, 


oil 


Fer THEOREM 1 i 


Jo ) 1,20 ng 6 a common Mulriplier, by which each 

_ Partner's particular Stock being multiplied, his Gain i be 
| diſcovered. | 1 1 
| 4} 24E1 o, = 28, 4s Gain. 9 
300 X , 2 60 3.8 Gain. FS, SM 

160 X O = 32 C. 's Gain, Cs, 


Per THEOREM Iv. 
110 ) 600 (5a common Diviſor, by which each Partner's 


3 n being divided, his Gain will be mn | 
en 


— «a 2 nn _ 


CZ > To o 
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Then 5) 140 (28 A.'s Gain, 
eee 60... #3 Gam 
5 ) 160 ( 32 C's Gain, as before. 


Es. 3. Three Merchants, 4. B. and C. enter into Partner- 


"Sip ; A. puts into the Joint-Steck 100 1 for 4 Months, B. 1661, 


for 7 Months, and C. 100 J. for 9 Months: Now they found 
their Gain to be 50 J. I demand each Partner's Share thereof! 


664 
B.'s Time 7 | 
C.'s Time 9 3 

—  þ<þ . 3 


. 4: 10 = 10 . oo 4s Gain, 
. Hum of the Times 20 50 : 47. 1745 = 17 10 6.“ Gain. 
| | 9 : 22,5 = 22 . 10 G's Gain. 


Per THEOREM II. 


20) 5,0 ( 2,5 the common Multiplier. 
Then 2, f. X 4 . 10 l. A. Gain. 
„ „% X 7.== 1765 ] BE Gaim © 
'255X9 = 2255 J. C.'s Gain. 


Per THEOREM IV. 


so) 2,0 ( 0,4 the common Diviſor. 
Then o, 4) 4,0 ( 101. A's Gain 

0,4 ) 7,00 ( 1755 1. Bs Gain: 

©,4 ) 9,00 (22,5 J. C.'s Gain. 


Now, in ſome Caſes an exact Multiplier or Diviſor-cannot be 


found by the Second or Fourth Theorems, ſo that the Anſwer will 
vary ſomewhat from the Truth, tho! it will be ſufficiently near; 


for you may make as near an Approach te the Truth as you pleaſe. 


I ſhall here give an Example of this Nature. 
Ex. 4. Three Merchants enter into Partnerſhip, and make 2 
Joint-Scock in this Manner; A. puts in 240 J. B. 375 J and 


— 
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C. 390 . with which they trade 12 Months, 700 * 146 1 
What is each Partner's Share of the Gain? 


wr THREQGYE EM II, 
” 1 e 440 5 EEC 
B. 's Stock-375 . vs | ' FEM 
C  StoeR-1060 hh ki & 7 
— . (2453486576= 34.17 3. 55 756 0 
Total & Set 146 'S 375 3 54. 9.6. 2,64 BG, 
* 395 56,5686. = 56. . i. 2,5356 418. | 


. 


Prot £ 140 37146 00.0. 0,3852 x 


199; ) 146 ( 03145274 fere the common Multiplier. 
Then 0, 145274 X 240 = 34186576 A.'s Gain. 
C,145274X 375 = 54147775 BB. Gain. 
1 e ns 50,65686 C s Gain. 


* Neve. In the laſt Quotient Figure inſtead of 3 I take ; 4; fo 
that the common Multiplier is ſomewhar too large; which I take 
ro be the beſt Way, for the ſake of proving the Operation: For 
ſo the Partners ſeveral Shares of the Gain, when added together, 
will amount to the whole Gain, and ſome Decimal Parts' more, 
whoſe Value is inſignificant; in this Caſe only 0,00037 J. or 
o, 3552 5. Whereas had I raken the laſt Figure ut 3, or had I 
gone om ever ſo far with the Diviſion, and: mot have taken the laſt 


Quotient Figure too lar e, the Sum of rheir Gains would have 
allen Somewhat ſhort o the whole Gain. | 


per THEOREM IV. 


63 ) Fang. ( 5 „88356 + * the common n Diviſor 
7 * 3 d. OY 
| 688356 5240 ( er W 3 . 370432 45 Gale, 
6 33356 ) 375 (5447762 4. 9. 6. 2,152 B. s Gain. 
6, 88356) 390 ( 56,56 = 56 * „1. 2,4512 Cs Gain. 


— 


* 


Proof — - 146,00001 = = 145 oo. 0 ee 


5 „Nöte. Here the common Diviſor i is . too linle; whexe- 
| fore the Partners ſeveral Shares df the Gain, when added to 
ther, will be a Trifle more than the n Gain; as here 

0,00001-/. NY o . | 


y . 
* - : 
1 


—— — _ 
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UNIW ROUGHT EXAMPLES. 


Ex. 4. Three Merchants enter into Partnerſhip; A puts 


into the Joint Stock 219 J 10s. 5 167 J. 55, and C891, apy 
with which they traded, and gained 9; J. 4 s, I demand each 


Partner?s Share of the Gain? JAnſ, A's Gain was 43 J. 18 x. 
B's 33 J. 9. Cs 17 J. 17 3. 0 EX 


Er. 5. A. B. and C. enter into | Partrerſhip A. puts into 


159 * 45. 3 d. wich which they traded, and gained 312 J. 10 3. 
I demand each Partner's Share of the Gain ? Arſ. A.s Gain 
was 130 J. 3 . 4 d. 3,2 9. Bs 118 J. 125. 104. 3,29. C. 
63 . 13 8 d. 156 4. | | = 4 


Ex. 6. Four Merchants ente r into Partnerſhip ; 4 puts 1 
ide Joint-Stock 623 J. 10s. B 4231. 125. C496 J. 165, D 


demand each Partner's Share of the Gain?! An. Ars Gain 


was 103 l. 18 3 4 d. Bs 70 l. 125. Css 82 J. 16. Ds 1314 


91. 8 d. N 


„. . Three Merchants 4. B, and C, enter into Partner- 8 


ſhip, and make a Joint Stock of 781 J. 5 6, with which Srock 


they traded, and gained in 3 Years Time 210 J. more than their 


whole Stock; 4's Stock was 326 J. 8 s. B's Stock was 274 /. 
14 4. I demand C's Stock, and what each Partner gained by 
Trading? Anſ. Cs Stock was 180 /. 3 J. 4's Gain 414 J. 


2.5. 8 d. 2,8672 q. B's Gain 3481. 10 3. 9 d. 1 856 J. C's Gain 


228 l. ; & WP 5 d. 37347 2 q 


* Er, 8, There are three Men 4, B, and C. the Sum of 


whoſe Ages is 135 Years, for every 2 Years 4 has lived B 


has lized 3 Years, and C has lived 4 Years; I demand the 
Ages of each of them? Arſ. As Age is 30 Years; B's 
45 Years; and C"s 60 Years. | | 


Ex. 9. There are three Men 4. B, and C, the Sum of whoſe 
Ages is 91 Years; for every 3 Years that 4 has lived B has 
lived 4 Years; and for every 2 Years B has lived C has lived 
3 Years; I demard the Ages of each of them? Anſ. A. 
Age is 21 Years; L's 28 Years; and C's 42 Years, 5 


» ww ww Ho #8 


8 Notz 


the eee 325 J. 85. 6 d. B. 296 J. 125. 3 4 and C. 
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* Note, Tho' the 8th Example does not anſwer the Definition 
of one in the Single Rule of Fellowſhip, its Operation is in every 
Reſpe& the ſame; For as 2, 3, and 4 are Numbers in Propor- 
tion to their Ages, it will be as the Sum of thoſe Numbers are 
in Proportion to the Sum of their Ages, ſo is each particular 
Number to each Man's particular Age. ' .. 


And the* the gth Example is not exactly of the ſame Nature 
with the 8th, yer you may eaſily diſcover, that 3, 4, and 6 are 
Numbers in Proportion to their Ages. | 


8 + ISS EX. C - 8 FS ON I . 4 


— — — 


4 + 4 
6 2 
. 


8 r. „ 9; AG. 
Of the Double Rule of Fellow ſbip. 


"HE Double Rule of Fellacuſbip is that whereby Partners in 
Tuxade adjuſt each Man's due Proportion of Gain or Loſs, 
when they put into the Joint-Stock unequal Sums of Money for 
unequal Times. . : — 35 


Ex. 1. Two Merchants enter into Partnerſhip; A. puts into 
the Joint- Stock 200 / for 3 Months, and B. 100 for 4 Months, 
with which they traded, and gained 50 J. It is required to find 
each Partner's particular Share of the Gain, according to his 

| Hrock, and the Time it was employ d. | 


Now, ſuppoſe A.*s Share of the Gain was G; then B.'s Share 
may be diſcovered by the Double Rule of Three Direct, thus: 


Fg 


1 


. Ei» 7 e 

20 1, G:: $1902, 329 Bun Shate of the Galns 

16% wot 728 n rae G 
Now, G + 499Z = 30 l. the whole Gain, 8 


22 


I54 


From whence I might have proceeded by an Algebraic Way 
of arguing, and deduced a General Theorem for performing the 
Double Rule of Fellowſvip, as Mr. Wap, in his Toung 4/athema- 
tician's Guide, has very ingeniouſly done; to whom I ſhall refer 
the Reader, if he deſires to be farther ſatisfied, and deduce rhe 


- 


Theorem myſelf after (I believe) a new Method. 


- It is demonſtrated, in the 5th and 6ch Propoſitions of the 7th 
Book of Zuclid, That if a Number be a Part, or Parts, of a 


Number, and another Number be the ſame Parr, or Parts, of a2. 


nother Number, then both the Numbers togecher ſhall be the 
ſame. Part, or Parts, of both the Numbers together which one 
Number is of one Number. | 4 


Which to apply to my preſent Purpoſe ſignifies thus much: 


If. any four Numbers are in Proportion, the Sum of the Firſt 
and Third will be in Proportion to the Sum of the Second and 
Fourth, as the Firſt is to the Second, or as the Third is to the 

Ourth. n : b | | | 
6e Which þ likewiſe evident from any four Proportional Num- 
For 2 : 6 :: 4 : 12 are Proportionals, 


Wuberefore it will be as 2 P. 6 CTT 2: 2: 6. 


1 8 8 3 | ; 8 oy; : . : 
Now, 2+ 4 6 =12 + 24 the Product of the Extremes. | 


And, 6 + 12 X 2 12 + 24 the Preduct of the Means. 
* Wherefore, by the 1gth Propoſition of the 2th Book of Eu- 
clid, they muſt be true Proportionals, ſince rhe Product of the 
Extremes 1s equal to the Product of the Means. 
Wherefore in the propoſed Queſtion it will be 
As 600 + 400. G + $398 i: 60:G _ 
And as 600 + 400: G + 282. :: 400: 782 | 
| But 600 = A's Stock x his Time, 
And -4oo = B.'s Scock x his Time, 
And G + 28. = 501, the whole Gain, 


# 


W here- 


ED CD &F om = 


_ s 
- 11 9 * 2 * a * n T” * W 
— 1 » 7 * 0 
7 5 oF 
* * 5 gh + e f = f 
1 . 5 1 0 g q 2 " 2 
1 18 — p ” _—_——— * = — 933 ons — W * 4 d * 


A 


<P" 


4 N 2 * 
33 6 
= a ow ö = 


Og ag 75 * 


Wherefore as 600 + 409/= 1900 ; 50 # :: 600: 30 G, or 
4's Gain, 50 28 


— mm 


V 30900 


* 
o 


% 


Rs ont Es 
And as 1000: 50 :: 400: 20 = £8 78 or B,'s Gain. 


$0: ” 
E 2000 


From whence may be deduced this, General Theorem for reſol- i 
zung all Queſtions of this! ture, be the P | Arne eyer ſo many. 


\ 


CB E REM 


- Malri by « every Pare? 8 Srock 3 into ths Time it was employ!d 
and the roportion will be, As the Sum of all thoſe particular 
Products is to the whole Gain, or Loſs, ſo is each of rhoſe Rag” | 
ticular Products to the proportional Part of the Gain, or Fol 
of chat Partner, by whoſe Stock into _ Time 1 3 Was = eng 
that particular Product was producec. 


1 2. Three Merchants, A. B. and c. enter into o Partner- 
ſhip ; A. puts into the Joint-Stock 129 J. for 9 Months, 87 1004. 
for 16 Months, C. 100 J. for 14 Months; now they gain 100 /. 
in Trading: demand each Partner's Share of the Gain in Pro- 
any to their ſeveral Stocks, and the > Time they were em- 
P's] + RL Nh 


** 


Fr : | | 
120 K g=1080 A.'s Stock x Time 
100 * 1621600 B. s Stock x Time 
109 * 141400 C's Stock x Time 


— I „ 

" 1080 ;  26,4708=26 94 3.668 A'sG2 
4080: 100 :: 1600: 39,216 30 4 3 3,36 B. 
gs C1400 : 34,314 =34 © 3 1,44 C8. 


— . — 


Proof £ 100, = 109 0 0 9,768. 
Y 9 T0 


156 LD Arithmetic. a Chap. 13 
Per THEOREM IL, = 


5 4080) 100 (0,2451 fere, the common Multiplier, 
26,4708 4s Gain. 
399216 B's Gain. 
343314 C.'s Gain. 


Per THEOREM IV. 


o, 02451 X 1080 
0,024.51 X 1600 


e 


10 4080 ( 40,8 the common Diviſor. 


: „ 5 
40, 8) 1080 ( 26,7089 = 
40,8 ) 1600 ( 39921569 = 
40,8 ) 1409 ( 34431373 = 


Proof F 100,00001 =1090 © 


37661 A.'s Gain, 
3,0624 B.'s Gain. 
34 151808 C.'s Gain. 


* 


26 9 
39 4 
6 


— — —LrRer 


o, o96 


668 8 


Or, in working this laſt Example by the Fourth Theorem, you 
may add a Cypher to each of the particular Products, and divide 
them by the common Diviſor (found as before) after the ſepara 

ting Point is taken away; and the Quotient reſulting from thence 
wall be the reſpective Partner's Share of the Gain. | 


5 ; 2 85 15 4. 9. j | : 
Thus, 408) 10800 ( 26 9 4 345% A. Gain. 
408) 16000 (39 4 3 3x34 £'s Gain, 

| 498 ) 1400 (34 6 3 1281 C.'s Gain, 


Proof f 109 o © © 


c 1. 


— 


UNW ROUGHT EXAMPLES. 


Ex. 3. Three Merchants, A. B. and C. enter into Partner- 
ſhip ; A. puts into the Jaint-Stock 285 J. fer 4 Months, B 196! 
for 6 Months, C. 120 J. for 7 Months, with which they traded, 
and loſt 267 6. I demand what Share of the Loſs each Pari 
ner muſt ſultan? Anſ. A. s Loſs was 9 J. 10 3. B. s 9 l. 10. 
C 's 7 1. 8 2 | 


Es. 4. Three Merchants A B. and C. enter into Partnerſhip; 
A. puts into the Jolni-Stock 426 J. for 5 Months, Be 347 J. fot 
> | 6 Months 


. 


\ 


9 


. Chap. 13. Of Fellowſhip. y 
6 Months, C 284 J. tor 9 Months, with which Stock they 
traded, and gained 50% J. 12 s. I demand each Partner's Share 
of the Gain? Ax. A's Gain was 159 J. 154. Bs 156 J. 3s. 
C's 191 J. 143. vor Tooele I 
Er. 5. Four Merchants, 4, B, C, and D, enter into Part- . 
nerſhip; 4 puts into the Joint-Srock 432 l. 10 s. for 6 Months, 1 
B 325 l. 5 for 8 Months, C 574 J. 16 5. for 4 Months, and B = 
876 /. 18 s. for 2 Months; now they gained by trading 95107. 1 
I demand each Partner's Share of the Gain? An. As Gain 
was 207 | 12s. B's 2081. 3 f. 2 d. 16 J. C's 1831. 18s. 8 1. 
2,60. Dine od 3644 e 
, Ex. 6. Four Merchants enter into Partnerſhip: A puts inte 
, the Joint-Stock 434 J. 12 s. for 8 Months, B 734 J. 14 . for 6 
; | Mouths, C 586 J. 16.5. for 5 Months, and O 674 l. 10 for 4 
Months; now they loſt by trading 96 11 3. I demand how 
much each Partner muſt ſuſtain ot the Loſs? An. A. Loſs 
| was 241165. 8 d. o 1484. B's 31 . 95. 8 d. 3 188 9. C's 204. 
Von 19. 1 d. 214184. D's // ˙ ¾ 4 ee: ot 
ide | 0 „„ A FE Y Ru a iS Par Te a, 15 | 
ra Ex. 7. Four Merchants, 4 B C and Denter into Partnerſhip; 
* e puts into the Joint Stock 345 J. 16 5, for 6 Months, B 267 J. 
10 3. tor 5 Months, C 126 J. 6 f. for 9 Montt, and D 134 J. 5 5. 
for 8 Months; now they gained by trading 140 J. 11 4. 6 4. 
demand each Partner's Share of the Gain? ,Anſ. As Gain 
was 51 1 17 f. 4 d. 32 4. B's 331. 8 4. 9 d. C 28 J. 8 4. 4 4. 
058 7. D's 261. „„ Ari io,, £45 Fe 
Ex. 8. Three Merchants, 4 B and C agree to continue in a 
Joint Adventure 20 Months; 4 puts into the Joint-Steck ar 
firſt 150 J. 8 Months after he puts in 50 J. more, and 5 Months 
after he takes our 100 J. B puts in at firſt $5 J. 10 Months after 
he put in 120 J. more. C puts in at firſt 180 J. 2 Months after 
| he takes out 80 J. and 12 Months after he puts in 50 / now af 
ler- | the Expiration ot the 20 Months they had gained 1183 J. 4 s. 
90 I demand each Partner's Share of the Gain? Anſ. As Gain 
lech was 420 J. 10 4. B's 406 J. C's 356 J. 14 5. 
art- | | | F 1 „ 
(64, I ſhall now ſhew how to diſcover the particular Stocks of each 
Partner, when the Times of their being employed, and the To- 
i tal Stock, are only given, and the Gain equal; which, tho' of 
ip; no real Uſe, may ſerve however as a pretty Amuſement for the | 
” Learner, Now this admits of Two Cafes, The Firſt, when 


there 


— 


— 


28 Arithmetic.” Tap: 13. 
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re are ts Two Partners; the nd when the Parmers 
are more than Two. 


CASE I; E ben there are only Two FW 15 


Er. 1. And B make a Joiat-Stock of 2240. 2 7. the parti- 

- . cular Stock of each Partner is unknown, bur As Money conti- 
nued in the Joint-Stock 4 Months, and B's 5 Months; now, 
they gained 50 J. which was equally ſhared among chem. 1 de- 
mand each ru Sum of Money. put in at firſt ? 


The Way todo this Queſtion, and all others of this is Nature, 
ĩs cafily diſcovered by . 


For if you put 2 = A's Stock, Ne m = his Time, e = B's 
Stock, and » = his Time, and 5 = the Total Stock; then it is 
evident, becauſe the Gain is equal, that u. R ne, and a+e=s, 
From which Equations you'll find 4 = 97 2 and 7 = RET, 
from whence pe this Analogy m Ia n a4, and 
ee : m : 0. r SER 20s 5 


1 o THEOREM. 


As the Sum of the Times chat the Partners particular Stocks 
were em employed is to the Total Stock, ſo is the Time that the » 
Stock of, either of the Partners were een to the Stock * | 
the other Re. 

A. 
En — 33 „ 1 
Sum of the Times 9: 221 2 1 5. 11 at FF foi 


4: 9.— 99 12 B's cock 
Proof 4 224224 aTeralStodk 
Per THEOREM IL 


9 ) 22421 ( 24,9 a common dealer, 
dn X" 5 = 12455 e Srock, 
24.9 * 10 1 99,6 Bs Stock. 
0 A 8 x. 2. 


2 


Chap. 13. Of Fellow; 
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CASE 2. When the Pariners are ow than Two. | 


Tcould here work out a General Algebraic Theorem for doing 
this Second Caſe ; but as it cannot be underſtood by any but the 
Algebraiſt, and of no real Uſe to him (ſince he may do it him- 
ſelf by the ſame Method I took to work out the Firſt) I ſhall 
omit it, and only give a General Rule for performing it in 
Words at length. | | 5 


H TW» » 


When there are more Partners than Two, each Partner's 

11 Time muſt be multiplied by a continual Multiplication into the 
Times that all the Partners Stock but one continued in the Joint 
Stock, which will make as many Products as there are Partners. 


But that there may be no Error, obſerve the following Direc- 
tions. Suppoſe the Partners were three, A. B, and C; then the 
firſt Product will be A's Time x B's; the ſecond B's Time Os 
the third ' C's Time x A's. | | + © 


— 


Or, if the Partners were Four, A, B, C, and D, then the 

firſt Product would be A's Time x B's x C's; the'ſecond B's 

Time x C's x D's; the third C's Time x D's N A's 3 the. 

U | fourth D's Time x A's x B's. And fo fer any other Number 
of Partners. | EPP 


Then find the Sum of theſe particular Products, and the Pro- 
portion will be, As that Sum is to the whole Stock, ſo is any 
8 Product to the particular Stock of that Partner whoſe 

ime was not concerned in producing that Product. | 


— 


Ex. 2. A, B, and Center into Partnerſhip, and make a Joint 
Stock of 196 J. 4 5. 6 d. the particular Stock of each Partner is 
unknown: A's Money was employ'd 3 Months, B's 4 Months, 
and C's 5 Months; now they gained 100 J. which, according 
to the Proportion of Stock and Time, was equally divided be- 
tween them : I demand how much Money * Partner put into 
ne t ⁵ ETC 1 


. * 


50 


Time. 


x60 Arithmetic. Chap. 13. 


10 


Times Months. 
A's x B's=3 * q=12 
B's x C's=4 Xx 5=20 
CLASS jets  ; C | 
| — J. (20:83, =83 10 oA's 1 
47: 196,225 ::4 15 62.625862 12 867% 
i 12:50,1 '=50 2 00 /s 


. 


Proof { 196 46 
| Fer THEOREM II. 
47 ) 196,225 (4,175 a common Multiplier. | 


Then 4,175 X 20 = 83,5 A's Stock. 
FR, 4,175 X 15 = 62,625 B's Stock. 
. 2  4n75X12=g0,1 C's Stock. 


Ex: 3. A, B, C, and D, enter into Partnerſhip, and make a 
Joint-Stock of 1000 J. the particular Stock of each Partner is 
unknown : A's Money was employ'd 12 Months, B's 6 Months, 

C's 4 Months, and D's 3 Months; now they gain 200 J. which, 
according to the Proportion of Stock and Time, was equally di- 
vided between them. I demand what Stock each Partner put in? 


Dime s  Wonths 
A's x B's x C's =12X 6X 42288 
B's x C's x D's= G 4X 3= 72 
C's x D's Xx A= 4X 3 XxX 12==144 


D's x A's x B 3X 12 Xx 62216 1 2 
| 2 72: eee P 
| » « 4144; 200550 
720 71000 520 77 3000 2 
288 : 400D's * | 
| 5 | B 
| Proof Z 1000 Ali, 
; | n ditic 
[ Fer THEOREM IV. : 
100 720 ( 0,72 a common Divifor. 1 5 
0,72 ) 72,00 ( 100 A's Stock, '_ | | Tt 
078. ) 144,00-.(, 200 Bs Stocks: the ( 
'- "0,72 ) 216,00 ( 3oo C's Stock Rig 
0,72 ) 283,00 ( 400 D's Stock © or F 
CHAP: 


f 
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* 
. > 3 Ne - 
> „1 — g 

Nr e x cages 4 IAS . — — — — > * 

; a A - 
— 3 4 0 8 ; F . 
L 2 * 4 : 
AL 4 . 1 p / o : * 
” a 9 : z : 2 
Wu * : ; * F 5 b 
ba * 8 
4 ** wY 1 — OL nd S * 7 4 N 4. 
of "Wt 4", r * N 6 * 
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Of P RAC TICE 


RACTICE is a ſhort and expeditious Method uſed by 

Merchanrs for caſting up the Prices of Guods bought or 
lod ; and Queſtions reducible to this Rule are generally ſuch as 
(being in Direct Proportion) have an Unn, or 1, tor-the. firit 
Term. | 


To perform this Rule it will be very convenient that the Lear 
ner ſhould be thoroughly acquainted with the tollow ing Tables 
of Aliquot, or Even, Parts. 


„ 8 
* ſe/m= * f: als © 
5 „ „ Fs * =" 15 1 
2 * 5 ® — TF 8 = pt 1 2 - 28 = 
C'S $3. 0=" FRE}; „ 
3: 2 n 2 = i 
„ 5 37 11} = Fils S8 K | 
„ 388 S Il. 
eee 
| Ci 90 = 2 - Ag « | 


* 


But tho all Queſtions: in this Rule may be anſwered by theſe 
Aliquot Parts, yet a great many may be performed more expe- 
ditiouſly without them. | 9 


4. fir EXAMPLE. 


If the Price be any even Number of Shillings, if you multiply 
the Quantity by half the Price of one Integer, and double the 
Right Hand Figure for Shillings, and take the Left Hand Figure, 
or Figures, for Pounds, you will have the Anſwer required. 


The Reaſon of this is evident from Decimal Arithmetic. 
=. OR | a 


5 — 5 m_ 
Wy. -. * %% - A 
3” n 898 8 
= 64 = * 
3 
ey ” 


A a REGAL 4» 


1 * 7 3 2 G 


2 


aan. aer 


162 Arithmetic. 


2 & a? 


Tas. 


For Example | 768 at ns 2 per ard? 


o, 15 


VVV R 
76,8 13 3 

20 | 
— 


16,0 


The Decimal Part 2 5. is of a Pound Sterling is o, 1; ſo the 
Anſwer is 76 J. 16 5. | © oe or 


So that if the Price be 2 5. tis only doubling the Right-hand 


Figure for Shillings, and the other Figure, or Figures, to the 


Left-Hand will be Pounds. 


Tas. 

487 at 12 s per Vard ? 
0,6 

292,2 

20 


40 Anſ. 292 l. 4 6. 


In this laſt Example 0,6 is the Decimal Part that 12 s. is of 1 


Pound Sterling; and ſo in any other even Number of Shilling), 
half the Number is the Decimal Part thoſe Shillings are of a 
Pound Sterling. Theſe Examples therefore make the Reaſon of 
the orepoing- Rule de,. orommemomenomoomea moment artnet 


Some Examples <vrought according to the foregoing Rule. 


4 


th. he 
876 at 2 6. per Ib, ? 


468 at 14 5. per C.? 
7 


— — 


TT Anſ. V 327 AS... 


4 


2 5 
6 at 18 xs. per C.? 
9 4 ; 4 "IN 


| —̊ er. 
E 
ai Ydoat; tf IS 
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5 — 1 


1 
1 * 
1 3 
7 " 
5 —_— * 


—ꝛ 
a 2 . 
. > 7 
Chad! 
I P. NS... 's > 


4 . ̃ ˙ ena onre*” - 
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-FYACKICE, 
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Js 25 


If the Price of one Integer be any odd Number of Shillings 
above 2, you may find what the Value of the whole Quantity 
would be at One pa leſs than the given Price, by the laſt 
5 Rule; and then as 1 Shilling is 25 of a Pound Sterling, you may 
; divide the ſaid given Quantity by 20 to find its Value a: 1 Shil- 

ling; and the Sum of theſe two will be the Anſwer. | 


4 * 4 u P E 
4 


TT FT. | 1 
854 at 1 5. per Yd ? | 765 at 15.pertÞb? 


+ 


2 42 14s. 4 


1 | 
16 5 52 56 


DIRE "BEA 
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635 at 71. per 15 
N 3 | 


e ai ee 
| ; 743 at 3 4. per Vd. 


—— 


s — OO 
6 190 . 105. 
1] 


UW 
— 
. 
— 
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＋ 


at 
I 
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4. 74 6 . | * 
2 ä | 


. FEY 
Wt. * ** r 


* Note. Here you may obſerve, that Frake 1 5. the Zof 25, 
i e. I divide the 2 4. Line by 2, which is the ſame as if you di- 
vided the given Quantity by 20. And very often it is the beſt, 
and molt expeditivus Way to take the Aliquot Part of ſome 
Price or other at which you have before found the Value of the 
| Quantity, and fo divide off that Line by the Denominator of the 
7 Fraction that expreſſeth that Aliquor Parr. 


g OE 4 ; | 15. 4 as. . 
| „ * 578 at 5 J. per Ih. 
| | 4. 8 J. a . * 
T 
Wes © 17 * 


144 . 10s. 


8 
— —— —— — 
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* Note. This Example is better performed as you ſee by taking 
the Aliquot Part 5 5 is of a Pound Sterling, than by the Rule 
given for an odd Number of Shillings. But here you may ob- 
ſerve, that the 2 which remains after Diviſion is ſo many 5 s or 

| 105. And ſo when you take any other Aliquot Parr, if the 
Quantity is to be divided by the Denominator of the Fraction 

by which it is expreſs'd, the Remainder is ſo many fuch Aliquot 

2 Þ 4 2 , han 2. d” ncs Parts - 
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Parts ; : bur if 1 you take an . part of an n Aliquot Part, it is 
not ſo, bur you muſt divide on as * cn in 


| | | Tas. = | 1 Fo . . 
| 754 a7 per 7a 1 1 in + 
3. J at} 6s. 229. 45. Tt 12] 525 9.3 
[| il. | 38.4 Is fa WL. Þ 43 - 16 
— Who : — 
An.  £ 267 8 . Anſ. 569 8s 
| J 6. be, . 1 - . 5 
| | 7%: 1 1 | 1 765 at 15 per C.? 
= 764 at7s per 14.2 5 TR e We. 
4. — J. ken AST os - 
J E | os: at | 14 | 535 . 10s. 
Is | 21. 76. 8. 1s | $5111: 138; 5 i 
| 2 £ 267 „ Anſ⸗ £ $73 + 16 7. 
+ 5 | 0 : $I _ thus, 
863 at 95. per I5.? „ 
13 | i | | 765 at 15 per C? 
: 17. Sg Fin N rt, 
iſs — 1871345. 45 10 "ll: il 382 . 10 3 
4 43-3 $43; . 5 
abit borer | — — 
ol. £ 36D. 75 Ani. £ 573 + 155. 0 
1 Or „ ibo > ih Or thus, 
863 at 9 5 pertb.? | 1 765 at 15 per C. 
| n 3 | 4. 7 . 

77 TIL I utc» 157 | 547 11.191 . 

45 11. | 172. 12 „„ ws 
7 == 1 14 
A. 388 7. An. £ $73 15 
[os 1 N 5 125 Or thus, 

65 at 115. | 3 

. : 5 | * 765 at 15 pc? 

392 | 55 (FF j1l.| —191, 3 * 
204% il, 329 « 45 1 3 oY 
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Note Wer > In this, and all other Examples HE I have made 
uſe of re, 1 have uſed this Sign. x 


* laws at 17 56 
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| 16 | 760. . 163 


IS] 55g 11. 43 16 | 


Anſ. — 744 12.5. 


16 | 610 . 8's. 
14 0 1. 
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763 at 17 per yd? 
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1 On. 
\ } 965 at Ee 
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643 at 3 71 
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A 1243 


763 at 41 per D 


1 : Io 
|| 923 195 05 
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18 830 14 ; 
"a 46 3 

£ 876 1714 


UNWROUGHT. EXAMPLES 


| -+- |. g23-ar 19 per C 
I's | 2 | 17 —46 3 s \ 
Anſ. 5 876 7s 
2 4 463 at 5 , per * 12 
WF” Is . 155 
Tas. 1. 
$34 at'6 s per. yd? 
Anſ. Cao 45 s 
14. 
| Gay 007.4 por ja? 
Anf. £225 „ Þ s. 


- 
— — —— — —äñ——— ͥͤ ͤZ4ũü — wie 
8 — ů — 
OY RE nA 48 e N 
8 p 1 — N c 4 oY — 2 
— — hr = 6 — — EA" 
n —— 2. r 7 + +> MRS SD cl 7 ws . 
apy ” e — — + ety 7 = o 
PRES i >, = 5 5 2 N Fn" 
. "4 . — 
. eg -— 


"8 


e E * ee K „„ ee * * ix: 
| Fl 1 £ - bo 5 7 * 
A rit m | f C | 
r « aa * W o 2 a 7 - 14 l N 


4 N e e e tt, 4426 4 
: NIN. 
£ * 0 
A 14. 
13 
0 OV ee ee 1 P ; q 
0 * 


7 - * . c 
x — A — "4 OY 2 «A — 8 FR a 
4 b L, 4 * 2 2 
W a fn ——— 
SF ron ny agg WRC I III 2 
* 


— 


223 St os 
2 —_ 
— — — 
. 


x 
| 843 at 12 s per 15 


. | Gall. ng q 1 LOL c . 5 
543 at 87 por Call? 5 1 1645 at14 s per C? 
An 5 | +a] J 11,17 10s 
| 5 #4 1825 | 7% b 
432 4% 3 8 876 at 15 5 per yd? 
. £194 - $51 + |] anſ þ 65977 
— — — — — : — — — —-—- 
Tas b | Tas , 
763 at 10 s per jar f 875 at 16 5 per yd? 
þ — — 3 LS 
Anſ. | £381 - 105 f . 
' W * ; ; | N | i | 
* 674 r 1 per tb? | 463 at 17-5 per CF 
Ar | £310-145 JA 3937 116 
| — 4 * | 


576 at :8 5 per C? 


| Auſ + og 163 E 8% 
4 22 : 8 
| _ 13 sperga*? 66 at 19 5 per C? 
Anſ | | £510 - - 18s ous 143 


11120274 4 
| lio 
1 


8 {| 
1097 at 4 per gd. ? 


* 


EX4 MPLE yy woes the Price is mb or Penon, or 7 boi by. 
| Ligue Parts. 


= Tas 
7 987 at 2 mY yd? 
1 5055 


TN 55 


ED © 14 14 4 


Yas 
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7 


AF 3 


* Note, In this Example I 
take 3 d the 7 of Three- pence, | 
and ſo reduce the Price of the 
Quantity to Three-pences, which 
I tind to be 116, and 3 remai- 
ning, which is 3 Three Fe: 
things, or 24 d. And then re 

ducing the Three - penoes to 


q 


| Shillings, Sec. find the Anſwer: 


1. 98.25 d. 


5 * 


T. | 
467 at 2d fer yd? 


[ We ry OF ocF t 


342400209 L 
Ani EE 95 243d 


Or thus, Fo ; | 


44” 7 4 


85 173 at iper yd? 


a 147 5 4 
"v1 | 487 arz4 perlb? 
1 2 d 
2 d. 4 124 20 34 d 
240) 1011 5314 
Of «81; 1s 54d 
| . 4] 
| 547 * at 32 per lb? 
% 36 94 
3% 34] 34 244 


2 Anſ. 8 107 111 4 
4 ) 1491 Y W 4 
U 7 | | 1 436 at 74 per 152 
12) 350 | 4740416 218 
2 d 174 e | 
240) 219  2þ)27]z 6d 
An £195 27d An 131, 12 1 64 
| | 1 143 ES 
734 at 93 per Ib? | 543 at 104 per or? 
6d | Z 1 IS 64 2151271 64 
41 * Gn 44 | +] 15] 181 0 
4+] 34 45 „10 d [A4 IT 44 22 7+ 
5 - 444 240 0 4715 11 
1” A} 291 165 43d | Anſ 231 15s 15d, 


— 


— 


- 
© s : 
aig 
FF.. be Ce m- — SHED 
FELL IT ML; ERNIE. r 2 
Hp * 
= 


> = — = 8 br N 
A; Ito M AI Bu r pl » 8 3 
e 1 n 


* 


* ö 
* by 
| i 
! #7 
$i 
i 
F- | i We 
$7 14 2 
- p: ws 1 
1 * 
1 
33 
1 + 
o 
11 
* 
x 1 


When | 


WR 4 
Sy 
— 5, 
CN 


_—_— "4B © 7 7 
: 3 2 n — 35 ey we, * i» 4 


* 


rrithmetie. Chap; 12 


When the price is an Aliquot Part of a Pound Sterling, yon 
may find the Value of the Quantity by dividing it by the Deno- 
minator of the Fraction by which that Aliquot Part is expreſſed, 


j WM 4 3 n 
| 1 [ 764 at 2 6 pertb? 34 845 at 13 4 per ya? 
4 4 r 5 42 d | e 2 
26195 110. 681111281 135 44 
—̃ — — — 168184111281 13s 4 d 
4 1 — 
1 846 at 3 4 per d,] Anſ. £ 563 68 8d 
3413 1| 141 J. | Or thus, as 13 5 4 d. is 4 of a 
— — — Pound Sterling. 
Oz. «od E e 
; 784 at 6 8 per oz? 845 at 13 4 per yde? 
$ 1— — 8 85 2 | 
68[4|1|261/ 6s 84d | —— 
- 2067 0 AO — ; 3 71890-* 
3 474 at 1 8 per 15 Anf , 563 6s 84 
I 3 71 11391 105 Or thus, 
2 FOR ks 6 / Ja F 4 | 
5 5 845 at 13 gper de 
8 1 1111 —281 13s . 


g Arſ 4 | 553 6 $0 


When the Price is an Aliquot Part of 2 s you may divide 
the Quantity * the Denominator of the Fraction that expreſſeth 
that Aliquot Part; remembering to double the laſt Quotient 


Figure towards the ©, wy d for Shillings, and the other 


Figure towards the Left-Hand will be Pounds ; and if there be 
any Remainder, it will be ſo many ſuch Aliquot Parts of 2 3. 
which added ro the other Pounds, and Shillings, will be the 
Anſwer -required. | 5 5 8 


Or, If the Denominator of the Fraction which expreſſeth the 


Aliquot Part be an even Number, you may divide all the Figures 
in the Quantity, except the laſt, by that Denominator, and the 
Quotier.t ſo far will be Pounds; then proceed to divide on by 


halt the Denominator, and that Part of the Quotient will be 


Shillings ; and if there be any Remainder, it will be ſo many 
ſuch Aliquot Parts of 2 5 as before. 1 | 


} a. 


$43 O 


Chap. 14. Of Practice. 169 


| {Oz | 5 5 | Or thus, 
1 | 543 at 2 d per ox. ] &-- Its Fon 
| | — 5 786 at 7 d. per 15 
24 =y EY 4 I. 10s. 6 d. 1 — 
— — — — %% 
1 Oz. \ Hd} {644-56 
785; at 3d. per ex.? — 
| Ar | Anſ. [£22 . 18. 6 
3d | Ja 0,9 16.5: & | poor | ————_—_ 
he En, [ont — 1 
E 576 at 8 4. per yd? 
5 963 at 4d per 15. | : — 
N | pgs” ©: 84[$]25]191. 4 5. 
4d + 2416 J. 16. —.— — 
| 'S; FER: | Z 3 678 at 9d per 15. 8 
1056 at 5d. per ox — | 
A | Yon LE 5 6 4 112. 16 . 19. © 
TICS LE 17 . 12 3441640. $8. 9.6 
d14 340 «3 | —— 
— Anſ. [25 . 8 6 
_ Anſ. „ 122. © = = — 
5 2 1 OR 5 
| Th. | | | [|] $876 at 10 per oz ? 
1 {7653 at 6dpertb.? 1 — | 
Þ | 64 1125 11 1 
6404 U2zsj 191% 67 64. 44% | 25] 14. 12 
1 1b. 3 A, ee 
786 at 7 J. per If | ————j|— ——— 
my MES | | 77 at = TY 
F {| 2F 13 8 4 11 4 
3d 1 21 9. 16. 6 7 — es | 
— — 841 2851, 24 - 15 4 
Anſ. 22 18. 6 15 ** . 
| Af, 114 -2..8 


2 


—_ 


When the given Price is Pourds, you muſt multiply the Quan» 

tity by the Price, and the Product will be the Anſwer in Pouras. 

Bur when it is Pounds, Shillings, &, multiply the Quantity firſt 

by the Pounds, and progeed with the Shillings, Ec. as before 

directed. 
| ; 6 8 76 C 


Arithmetic. 


Chap. 14. 


— ———— 


ö CL 8 8 

76 at 21, per C.? 
3 

| 152 J. 


be 


.. 


24 ar 2 . I4 per 
ir THF. 


48 J. | 
16 16 5. 


. 


2 lber C? 

92 a 

41. 86. 
5 


Note. Examples of this Nature are often- times 1 more aly 
ouſly performed by Cempound Multiplication, which is rea 
other than a Branch of Prattice. 


* 


c. J. 4. d. 
„„ 
3 { per C? 


168 
28 ; 
7 
203 J. 


W 


3 
86 at 4. 19.6 


„ 


„ [per C? 
344 8 
3 
8 
2 . 3 
427 I. 17 4. 
1 
49 at 3. 16. 67 
3 [per C? 
147 
3945 
6 
I. 3 


1871 IO LF. 67 4 


— * — — 


Ven 


U b- 


„ 


9 


"Of Te 


Chap. 14. 5 


* „ as en aa 


When the given Quantity is of different Denominations, you 
muſt find rhe Pris of the Integers in the given Quantity, and 
for the Parts divide the given Price by the De 
ray that expreſſeth the Aliquot Part they are or an 1 


ef th 


e given Quantity. 
0. W 7 7 | OS 4 
| 5 1 = „„ 12 8 
5 8 p 1 2 c 
2 Q r. 210.4 1 
jt Y 2 „ 94 69 


| UNWROUGHT EXAMPLES, 
„„ iy WG. . G | 
26 at 318 4 ber C. f 76 at 3. 17 94 ber C. 
al. 201 J. 16 6. 8 d. U. 295 h 1 s. 9d 
I oe LL a Er 1H Je LS 
95 at 2 .13 .9 per C. 2 ne 
a5 65 J. 6s. 3 d. be 145 8 d 
H J. IC a 1 8 = = 
4117 at 4. 19. 02 17a 35 MI - 19 . 9 per C.? 
Anſ. 582 J. 8 s. vet 471 5 8s 6x d | 
Cc J. Mb © 8 | 1, 75 th 3 
79 at 1. 17 . 81 per E.] d at 5 17.107 per C. 3 
Anſ. 148 1. 18 8. 114 d. 1 Anſ 5241 Jo 8 10x d . 
FE 
geg 98 at 4. 12 . 63 per C 3 
Arſe. 200 J. 78 . 2 Anf. . 8 14 d 
— 9a « | —_ — — | | - 33 
Hbd I. . d. 1 d 
49 at 4. 15 el fe- Hhd? 125 at 6 16 9 per C. ? 
[inf 2341. 9 EN d. EZ 717] 13s 94 


«„ „ — 


nominator of the 
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4 2r. 15. 5 . 4. d. 
94 3 16 ——— „é —— 3 8 1e 
N | | 55 9 
| 118 
| 20" 10 a 
| - Be 
| Price | of 90 C. 307 8 
Priee of 10. 13 13 4 
11 4-142 
„ 1.0 017 2 
_ 16 15.5 | 1014 o 9 9 
L . 
C. Ar. th. „„ 
95 + & ; 14 —— at — 2 14 6 per C.? 
7 T 
| | | 75 5 0 
| : y 
Price | of. Ab „ 
Price | of K C. 5 : 2 6 
12 Nr. g 3 1 C. qo 3 
naw . 
I Anſ 260 11 52 


When the Integers of the given Quantity run ſo high that 
their Price cannot readily be found by Compound Multiplication, as 


before, a Queſtion may cfrentimes be more expeditiouily perfor- 


med, as in the following Examples, 
; , | Pg 27 „ 56 th, * 


E „ 68 
172 3 = 20 — 44 3 16 3 8 per 
| 8. „„ 02 

| | at 34, 516 3. |. : E307 18 | 
J at | 16s 137 1% 6&6 = ? 2D; +4 19 4 9 
8d J 2. 5 14 8 qQ l16ff JC. % 10 1115 
. 3 1˙¹ LIT 4tb | 1 16tbſo 2 8 3+ 

: 1» 10 Ty „ 5 5 


"76 C 


_Of Practice. 
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„ 1 | 
| | 78 2 21 mn—_ a 2-25 8 
' at | 2 l. 156 „ | 2.2e. 4 N 1 . | 8 10 
8. d | at 165. 62 8 1416 7 11613 7 24 
18 b. 6 10 d | 715211450 3 7 
Pr. of Pts. 1 19 7 | | 1 FR — — 
. neg £1 9 72 
| | n on Td 
UNWROUGHT EXAMPLES, 
Hhas. 
| 2734 at 3 J. 18 8, 71 d. per Hhd. ? 
Anſ. 1075 . 3s. 114 d. 
C. 2r. tb 


27 2 18 at51. 12 8. 9 d. por Ca 
Anſ. 1551. 18 5, 8d. 311 . 


. 27 tb 
211 3 21 at 4 J. 18 5. ne 


Anſ. 10451 2 8. 4 4 7 


C. he Ib. 
157 3 19 at 3 J. 17s. 63 d. per C. 2 


Anſ. 6121. 88. 7d: 2423 q. 
1 — — — — 


. 6 Dy. 15 : ; ) 
$23 © 16 at 41: 17 2. 34. per c. Ds 


Anſ. 60; l. 15 8. 9 d. 15. 
C. Ey. 15. 
95 3 14 at 3 1. 148. 94. ma 


| — — ——— — 


+ Anſ. nſ__| 358 1. 6s. 7 4. 34 q._ 


774 _ Arithmetic. Chap 1. 


IIA 


| . Gall. | | LO 8 
8 12 of Brandy, at 11 1. 16 8. 3 d. per Hhd.? 
Anl. 96 L. 155. | 
14 3c. W 5 

87 3 20 at 31. 198. 4 d. per C. 
Anſe 348 J. 15 s. 8 d. 8 
C. L I» ee 
97 2 8 at 2 l. 15 8. 7 d. per C.? 


— — — — — 


; 72 271 l. 38. 4 d, of q. 


0H. A P., XV. 
Of Tart and TRE TI. 


oem Weicht is the Weight of Goods, together with the 
Box, Cask, Bag, or any other 'Thing wherein they are 


8 1 


contained. 


Tax is an Allowance made to the Buyer for the Weight cf 5 
the Box, Cask, Bag, or any other Thing wherein the Goods 
are contained. . | —_ 


Tax Tr is an Allowance made to the Buyer of 4tb. in 104th, 
or x+, for Waſte, and Duſt, in ſome Sort of Goods. 


There is likewiſe another Allowance, called Crors, uſually 

made in the Port of London of 2th. for every Draught of 3 C. 

Weight on ſome Sorts of Goods ; as Cinnamon, Cloves, Galls, 
Mace, Madder, Sumac, Argol, Tobacco, and other Goods 
ſubject to Waſte. . | 


All theſe Allowances are called the Conrteſies of Londen ; becauſe 


they are made in no other Pl. ce. 
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ur 


Te uſual Allowances made for Tann is moſs Commodities. 


For Cotton, Wool, Hop s, Feathers 4 
For Latten Wire 

For Copper, and Brimſtone 

For Copperas 

For Salt-petre, and Tallow 

For Figs, Almonds, Argol, Steel, and Hemp 
Far * Caroteels, Butts of Currans, Sec. 

For Oil in uncertain Casks | 


Tare per Cent. 1s 
F P) 2 
— 
* 


72 b. of Oil is 1 Gallon. 


1 


In ſeveral Commodities the Allowance for Tare is not at fo 


much per Cent. but at ſo much * Greſs, commonly called 
Invoice Tare, - 


— 


th- 
For Madder per Bale is 28 
For Oil from 8 | 85 77 Barrel is 29 
1 or Oil from New England I 05 Barrel i 18 88 


For Cyprus and Smyrna SILK 
th. 


T̃,trom 200 15 downwards ) Tax (12 
Bales 3 from 200 15. to 300 15. C per Bale 14 
from 300 15. upwards = I 16 


[i 


For Raisins the Tare per 1 Frail is 14 lb. 


For Stars Tobacco, 1 
under 3 0C0. Fare c 70 
Has. from 3 C. to 4 C. ( fer ) 80 
| from 4 C. to 3 C ( Hhd ) 90 
from 5 0 upwards, is C100 

| Sue AR 


— 


A Caroteel of Mace is about 3 15. Of „ ib from 6 15 to 
7¹ Ib: Of Currans from 5 1b. to 9 lb. Weight, 
71 A Frail is a Basket of Raiſins Ne. e 15. 


Ea 


= SUGAR from India 
In Casks and Canifters 557 3 
In Cheſts and Cas ks from S:. ee ) L 


When Fare and eit are both allowed in * ſame Parcel of 


Goods; the are mult firſt be deduaed, and the Remainder is - 


called Suttle Weight. 


And er all Allowances « are deducted, the Remainder is 


called Neat Weight. 
EX MPLE 1 


What is the Neat Weight . 14 C. 3 2r. 14 15. of Hops 
Groſs, Tare 4 Ih. ene : : 


You may if you pleaſe find the Tare by Prafice thus: 


C. | 2 Ih. | : Ib, 
14 3 14 1 | Wt - 4 per Cent. Tare 7 
4 | e 
| 2 D˖ r + 1 6 2 
56 the Tare of 14 C. 11S. ic. 
37 85 Adds 6.1.0 £ 
5946 = = 2 Ly. 3 Ii 15 I he Lare 1 
2 . I 
the Lare required. 2] 5 3 It 
- CS id. 


Then from 14 3 14 Groſs 
Subtract = o 2 zi Tare 


; | 3 
Remains 14 1 114 Neat 
— 


Or 


2 


umme 
N 


Chap. I r: —Tare and Trett.. ; 17 


Or by the Rule y e 


CC;'', 6 r. th. 2, Ib. 


15 4 * 14-19 16-5 31 Tre 4 
112 ” | 
N e R-/ 7 
4 ) 112 { 59 . 
—— 28 
28 —_— | 
476 
1:9 


0 . 
[#8 911666 ( 59h 2 gh |] 


C. Dr. th. 2 W. 6. Dy. 


Then 14 3 by - 3 IN 00 - 14 4811 nuts, 
as before. = 1 10 Z 


Or when the Tare is at 4 i» yes Cent, he Work may de con- 
tracted by reducing the C's and Qrs, to Quarters, and then the 
Quarters will be the Pounds Tare, and the -remaining Pounds (if 


any) will be the Numerator, and 28 (the Pounds in a n ä 
the Bauen of the F ractional Parts of a a Pound. 


So in the laſt Example 14 C. 3 Drs. = = 59 8 2 Thaw 
* Wherefore 594 ib, = 2 Y. 3 1 z 1Þ. the Lare, as before. 


The Tare at 4 Ib per Cent. X 1 5 or Ho img == the Tare ur 6 = 
per Cent. 


The Tare at 4 16 8 * 2 = the ds ar 81, yer Cent 


The Tare at 4 IÞ. per Cent. * 3 be or 2,55 = the Tare at oth 
oy Ne te 


* S 
1 

: 's 
4 *s 


an The 


ö 


$ 
37 
Ae! 
A 
as aid mm 
Hy 
bo 4 
7 
57 
: 
13 
4 
1 
58 
"#4 
BY. 
St | 
5 
BY 
3 
ii 
} 
; 
> 
£444 
we 
$7 
U p 
i | 
m9 
Ky 
34 
3 : 
iv 
13.4 
bl 
id * 
"488 
8 : 
4 
. 
* 
4 4 
1 : 
13 
1 
>, 
14428 
& A 
* 
7 
. LI 
EAA. 
EXILE 
14 
E 
A 
+ 


r N — ” : — . e FE PT — 3 
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* 5 q * „ * 4 | 
L N K. x thy 5 3 9 8 ? 4 "a « Þ: 4 0 


The Lare at 4 IÞ. per Cent. x 3 = the Care at 12 fb. per Cent. 


The Care at 4 15. per Cent. * * Es or 3,5, or 4 of we Groſs 


Weight, = the Tare at 14 IF, per Cem. 


The Tare at 4 th. per Cent. X 4 or F of che . Weigbi, = 


the Tare at 16 15. per Cent. 


The Fare at 4 15. per Cent. * hs or 408, = the Tare at 18 th. 
per Cent. 


Ex. 2. In 3 Hhds, of N 00 3 2 1 2. 7 th. Groß, 


Nore per Hhd. 80 b how much Neat Weight * 


15. 3 2r, th. 
$0 x 3 = 240 =.2 ©. 16 Tare, 


, From 9 3 21 Groſs 
Take 2 © 16 Tare, 
| Remains 5 3 5 Neat. 
* 1 5 ? 1 8 — 1 = ub 0 : 3 { 
ARTE, 


Er 3 3. In 6 Casks of . each welthite 2 C. 2 2. | 


th 11 1 N 2 are her Cent. 16 I», how GA Neat Weight! ? 


„„ ä c. Nr. bb. 
„„ 0 © +. 

OS From 22 Groſs 

Subtract F 3 8 Tare 


Remains 18 3 24 Neatz | + 


&©., bt ,,., as A 


. * 
8 | Es AR; * my = — i 
. N a ; 0 
* 
4 } — as; 4 Y 
14 * * 4 —. ki ' : 2 Ys. $ 4 1 . a 
bh ; : * | Ly 9 
: * F * 2 4 * 3 Ne Wn 
— 1 T 1 4 * S 8 9 8 —— pry 3 
1 * 1 * * 5 0 K 
9 _ a Fd — 1 * * . J% 


83 


Or, 22 C. = : BB D. and, 14=4 


Wherefore 884 {tb = Ter, at 4 f Cent... Ee Ee 


wu 


Then 88 K, or 88, & $354 sc 0 V 18 15 the 
Tare at 16 Ib. fork Cent. + 8 | | 
Ex. +. In 5 Ci $ 7.8 th. Groſs, Wen Fo Cent ew. „ Trex y 
4 ibs per 194, how much Neat Weighs” * 55 
C. ER th, PR 40 0 Wha 12696012) apt RY 
T 3 1 And 876 1 Fs "7 199, rue Rk: 
| | From 876 OK <3 ke be 
 SubiraR, 109,5 Das: ö | 
| Rereainb 566. Sorle A NONE) TE. 
"3665 1 — eres 2 rr (ere) | pies 2,24 
| | ct Dr 5. „ 
Remains 737 „ Nea. A 
55 
But the moſt e N Way to and the hos Weight 5 any | 
13ntity of Goods, when there is no Allowance but Tare made, 
is to find the Neat Weight of 1 C. (which is done by 58 5 1 
it's Jare from 112). And then the Proportion will be; As ; 
is to irs Neat Weight : ; ſo is any other Groſs Weight: to its 4 
Neat Weight. 


The more 8 to EI which ws « follonin T A B L E. 
which ſhews the Decimal Parts any Numbe 


Quarters. and 
Pounds are of an Hundred Meigbi will be 6 ul, | 


* * 3 5 * * * wy * * 4 b Y 4 . * 
1 5 £ ” A *% 5 *. ” 1 
* ; 
7 A wh ek os 2 ö R 


„ 


[1 
| 
: 
4 
T 
7 
3 
1 
— 74 
if 
. 
7 
15 : 
5 
8 
1 
al 
42 
8 
1 
i 
7 


2% 
& 


1.28 
of 
1þ 
"4:8 
5 
. 
f 4s 
» 
TY 
ma 
Wy” 
147 
jj 

. 
Th 


bt 


185 
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"AT ASL. 
Shewving ev bat Decimal Parts of a Fund red Weight any Number 


of Quarters and Pounds are. 


1 


f P. J. 


1 Io. 


Oo 


fi 5.5 


1[0.008928 


20.017857 


30.0267 85 


4 0.03 57 1 4 
5 0.044042 


710.0625 
$10.071428 
910.080350 


1000089285 


1100.098214 
120. 107 142 
1300. 116071 


14 9.125 


150133928 


24 


1600.142857 


17 o. 151785 


19.0. 169642 
2000.178571 


2 ſo. 1875 
2200, 196428 


F 
0.214285 
250223214 
260. 232142 


2700. 241001 


„%“ 


:: 60.052571 eb 


2 


i 


| | 


[0.3125 


90. 330356 
8339285 
1140. 348214 
1200.357142 
1310.366071 


149.375 


1500.383928 
1600.392857 
1750.401785 
18 


2000.428571 


211944375 
22 0.440428 


270. 49 1071 


— 


0.4107 140 
1910.419642 


230.4553571 
2400.464285 
25 0.473214 
2600.482142 


2 


4 
8 
600.3035710 
7 
800.3214280 


2710.741071 


Q. U | 


19]0.669642| 


15 


C 
"oF O0. 5 8 
1 0.508928 


20. 5 17857 | 
310.5 26785 


40.535714 
50.544642 
60.553571 
710-5025 

80.571428 


1000.589283 
1100.598214 
124 c. 07142 
1310.610071 
140.525 


0.651785 
180. 660% 13 


2000.678571 
210.6875 

2200. 696428 
23 0.705387 
24 [0,7 14285 | 
2510.723214| 
260 732142 


*. 
3 


90.580356 


o. 63 39280 
N | 
17 


aw 


— — 


08 
„ 
0.758928 
0.767857 


0.785714 
0.794042 


0.8125 
0.821428, 
| O. 8303 56 
o. 839285 
0.848214 
0.857142 
0.866071 
0. 875 


0. 892857 
0.901785 
9.910714 
0.919642 
0.928571 
9.9375 


55045 
712 


2.95538 


by 964285 | 


0.973214 


0.982142 
99907 1 


| Ex. z. What is the Neat Weig 
of Cotton, Tare per 
C'Q Ib 


Cent 4 Ib. 


$ 0.0 = 8 
And o 3 14= 0,875 per Table 


— 


8,875 Groſs 


— 


* 


112 50 


0.776785 


1 


o. 883928 


* 


hr of 8 C. 3 2y. 14 B. Groſs | 


Chap T5. Tare and Test. 


e 
amd 0 
* . 
8 = * 
8 a 
1 


— 
— * * 5 


TT RD EL no, „ 
112 — 4 r 108 the Neat Weight of 1 C. Weight. 
JVC 
Then 1: 198 +: 8,875 2 958,5 = 8 2 6,5 Neat. 


18 


UNWROUGHT EXAMPLES. 


RA 


Ex. 6. What is the Neat Weight of 12 c 2 9; 14 
Groſs of Figs, fare per Cent 14 Ib? Az. 11 C. 0Q, 


s I bb. 


Ex. 7. In oC 3 Nr. 7 Ib: Gross of Copperas, Jare per Cue 
10 1b. how much Neat Weight? Any C O L. 12,575 46. » 


Ex. 8. In 11 C. 1 Qr. 10 Il. Groſs of Almonds, Fare per ct 
14 /b. how much Neat Weight? An 9 C 3 Qr. 19,24 


Sc 1b, 


©, 
, k 


my 


Ex. 9. In 18 C. 2 Qr. 21 1b. Groſs of Tullow, 'Tare per Cem 


12 1b, how much Neat Weight? Anf 16 C. 2 Qr. 20 lb. 


Ex. 10. What is the Neat Weight of 20 Barrels of. Fig, 


each 2 C. 2 Qr. 7 lb. Groſs, Lare 14 lb. per Cent? 
Anſ 44 C. 3 Qr. 10 4 /. . c 


— 


CHAP. 


* R ee ET; es OTA RAP a Io 
4 4 8 — © 1 25 
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Of Loss and GAIN. 


OSS and GAIN is a Rule by which Merchants dete r- 
mine what they gain, or loſe, by the Sale of Goods, when 
the Prices they both bought and ſold them for are known; or 
know how io ſell Goods to gain, er loſe, any given Sum per 
Part, per Whole, or per Cent, when the prime Coſt of a Part, or 
the Whole is known; or to diſcover the prime Coſt of Goods, 
when the Price they were fold for, and the Gain, or Lots, of 
ſelling a certain Quantity of them at any given Rate is 
' known, Sc. 1 8 | 5 


Ex. 1. A Merchant bought 625 Yards of Broad Cloth at 

s. 6 4. perYard, which he ſelleth again for 10s. 6 d. per 

Yard ; I deſire to know how much he gained by the Whole: 

As giving the Work of ſuch Queſtions at large would be 

He rg uſeleſs, and ſwell the Buik of the Book too much, 

I *ſhall content myſelf with only ſhewing how they are 
performed. _ 5 5 . 4 Do ws 


- Firſt you may find the prime Coſt of the Whole, either by 
the Rule of Three, or Practice, thus; 1 


1 „ . 2 „ 5 
$ I 3 0 £3 025 234 7 0 
Whole: , . 8 | in g F | 
And then find what the whole was ſold for thus; 
Ta. 4. d. Tas. J. J. d. 1 0 e 
As 1: 10. 6: 625 : 328. 2. 6 what the Whole was 
ſold for. | | fs _ 


the prime Coſt, of the 


„%%% Os ets wii 
Then 328. 2. 6 — 234.7 . 6 = 93 . 15 the whole 
Gain, | | = 


{1 - Wt this Queſtion is better performed thus; 


105 


wy 


Chap. 16. Loſs _ Gain, 183; 


— 


peri „„ 

10 .= the Gain Yard. TRE 

t INE 545 © Io one 2 2 
Then, A823: 3723 625 2 7 = _ 5 14 the Wi Gain, 

as before. 


Ex. 2. A Draper bought 243 Yards of Holland at 2 5. 15 as 
75 ard; I demand how much he muſt ſell it for per Yard to 
galn 9 J. 2 5 3d by the Sale of the Whole? 

17 r 4 Tot oa 4 
ri As1 : 2. 6 *: 245: bk OE 33 . 6 the prime 0 of 
| the Holland. 
d. 
9 


"+ | . 

Then 30 6 +9.2.3z3 = 39-8" 
ſell the whole for. 3 
n #5 4 

. Laftly, As 243 : 39 992133 

| ke mat * 1 Tard. : od 


what he muſt | 
mY | 
3 the Price for which 


| «ahi; $4 A opt r . 240 . of Broad Cloth tor 
114 J. I demand how much he muſt fell i it for per * to gain 
22 & per che Whole ? 
1 I 
Firſt 114 jr 3 a hat he muſt ſell the Whole for. 
. 1 4 8 8 
Then, As 240: 136 535 wht he aj ſell A 

der Yard. 9 „ 


Ex. 4, A: Merchant bought a H ſhead of 8 for 12 } 
12 5 which being caskey, he was willing to Joſe 12 }. 105. 
Cent. I demand how much he muſt ſell it for ker Gallon ? 

5 5 1 | 6h a 2; 187 £ 

Firſt 100 — 13 10 = 87 10 what he Seal receive for 
100 J at 1'2 ] 10s Loſs per Cent. | | | 7 

51 zn, CC ↄ˙»OQ‚. 

Then, As 100 : $7 10 :: 12 12 : 11 @ 6 en 
muſt ſell the whole for. W . 

3 4 4 : 

And laftly, As 63 2 11 : 5 5 — he muſt 

fell it for 71 Gallon, | | 5 


— 


Ex, 4 


* 


Sd. I _ 
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Ex. 5. A Merchant bought 2 Tuns of Wine, which being 
damnified, he ſells for 85 J. 13. and loſeth after the Rate of 
25 I. per Cent. I demand how much the Wine coft him, and 
how much he fells it tor per Galloen : 


U I 3 
Firft 100 — 25 = 75 what he received for 100 J. at 25 J per 
Cent. Loſs. 7+ = F . . 


j wr ole. oy are ts 
Then, As 75 + 100 :: 85 1 : 113 8 what the Whole coſt: 
PPP 
| nd laſtly, As 2 Tun,. = 504: 85 1:2 13 48 
what he ſold it for per Gallon ? V | g 


U'NW ROUGHT EXAMPLES, 
Ex 6. A Goldſmith bought 18 16. of Silver for 48 / 12s 
which when he had wrought he ſold, and gained 150 } per 


Cent, I demand for how miich he fold the wrought' Plate per 
Oz ? , 5 | 


5 rh, of + 


Ex. 7. A Tobacconiſt fold 540 /b of Tobacco at 7 per Ib. 
by which he gained 75 / per Cent. I demand what he bought it 
for per ib and how much he gained by the Whole? 

An He bought the Tobacco for 4 d. per Th. and gained by the 
Whole 6/ 15 5. ri ink 5 955 er 


Ex 8. The Effects of a Bankrupt amount to 1698 J 14's 6 4 
which will pay his Creditors but 14 s per I. I demand how | 
much he was indebted, and how much his Creditors loſt per Cent.? 
Anſ He was indebted 2426 1 15 and his Creditors loſt 30 J. 
per Cent. PH 0 OR BY IG: + 
Ex 9: A Vintner bought 3 Tuns of Wine at 15 / 15 4 per 
Hhd. and ſold it again at 2 s- per Quart; I demand the whole 
Gain, and the Gain per Cent. An The whole Gain was 1131 : 
3 J. and the Gain per Cent. 6 7. 


ee Me A 


Ax io. Bought 20 C. of Cheeſe for 2 J. I demand how sch 5 = 
3 muſt fell it for per tb. to gain 16 / per Cent Anſ 3d. t 


CHAP? 
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CHAP. XVII. 
of BARTER, 


ARTER is a Rule 8 Merchants, i in 3 3 


Commodity for another, ſo proporripn el de eg that | 
neicher Party may ſuſtain Halk fon, 3 


** 


5 v. 1. Two Merchants, 4 and B, barter ; 4. . e ee 
3 C. a 2. 6 1b. of Sugar, worth 4 1. 13 4. 4 er C. for Broad- 
Cloth of: 10 s per Yard; how Nn e of ebe aſe 
B give 4 tor his Sugar 7 


* 


In order to reſolve this Queſtion (and all aber of this Na- 
ture) you muſt diſcover, by the Rule of Three, or Practiu the 
Value of that Commodity whoſe: Quantity is given; and then 
find how much of the other Commodity ant Jam would Yar | 
chaſe, at the given Rate. 
. 2 8 SS - A8 
Firſt, As 1: 4+ 13 4: 3 0 6: 14.5 the Value of the. 
Sugar. , | 


it is enſ; y to conceĩve that 4 muſt have as many Yards of | 
Broad, : Sloth for his Sugar as will amaunt 10 5 51. — 
Rate of 10 s. 25 Yard. | | 


" Wheretors, As1tot 1 :: 14:5 : 284: So that 4 muſt have 
28 L Yards of Broad-Cloth for his 3 G 02; 6 lb. of Sugar. 


| Ex 2 Two Merchants, 4 and B, barter; 4 hath 96 Ys: 
of Broad Cloth worth 10 5s 6 d. per Yard ready Money; but 
in Barter he will have 12 f. per Tard. B hath Sugar worth 
7 4. per Ib. ready Money; how much Sugar muſt B give A for 
bis Cloth to make his Gain in Barter equal to 4's ? 


To perform this Queſtion, you muſt firſt find wha Advinch 
ber Ib. B ought to make upon his Sugar, in Proportion to what A 
has amen per Vard 9 22 * Cloth. 'Th 

us 


Chap. 17. Arithmetic. 186 
Thus, As 10. 6: 12 :: 7 : 8 the advanced Price of a Pound 
of Sugar, Then proceed as before in the laſt Example. 
%ͤ u “! 
Thus, As 1: 10. 6: : 96: 50. 8 the advanced Value of 
all the Cloth. | | 


V Te ůAuu 
Then, As 8: 1: : 96: 50. 8: 13 . 2 the Quantity of Su- 
gar B muſt give A for his Cloth 15 


Er. 3. A and B barter; A had 360 Yards of Holland at 3 s 
per Yard, for which B gave him 648 Yards of Shalloon ; I de- 
mand how much B valued his Shalloon per Yard } 9 7: 


bs 6 i ER 8 „„ 3 
Firſt, As 1: 3: : 360: 1080 the Value of all the Holland 
and conſequently of all the Shalloon. e | 


Si tc. 
Then, As 648 : 1080 :: 1: 1.8 the Value of the Shal- | 
loon per Yards ; + 


UNW ROUGHT EXAMPLES. 


E. 4. 4 has Brandy at 3 s. 8 d. per Gallon Ready Money, 
but in Barter he will have 4 s. per Gallon : B has Rum at 8s 3 d. 
der Gallon, I demand what Price the Rum muſt be in Barter, 
and how mach Rum BB muſt give 4 for a Hogſhead of Brandy! 
Anſ. The Rum is 9 5. per Gallon in Barter, and B muſt give 28 
Gallons of Rum for a Hogſhead of Brandy. - 


,” 


Ex 5 A and B barter; A has Tobacco worth 10 d. per Ib. 

Ready Money, but in Barter he will have 1 5. per 15. B has 

Cheeſe at 1 J. 5 . per C. Ready Money. I demand how much 

| 75 G. B ſhould value his Cheeſe in Barter, and how much To: 

acco he ſhould have for 8 C 2 Nr. of Cheeſe? 4». He ſhould 

value his Cheeſe at 1 J. 10 s. per C. in Barter; and have 3 C. 
1 Nr. 21 1b, of Tobacco for 8 C. 2 Lr. of Cheeſe, 


Er 6. A hath Candles at 5 . 64. per Dozen ready Money; 
but in Barter he will have 6 5. per Dozen; 4 hath Cloth 
— . | = - WM 


j 
3 
Py 
* 
3 
7 
4 
i 
8 
[4 
++ 
4 
$ : 
+ 
25 
EN. 
5 
* 
* 4 
* 7 
„ 
7 
iy 
F199 
12 
Fu 
78 
42.4 
be! 
#4; 
IH 
tat 
1 
N 
= 
k 
$3, 
F 
#3 
1 


— — 
— — 


— . 
. 
— ——— — 


Chap. 18— : of  Exebange. - —1 87. 


— * SE - 


at 45 1+ d. ready 3 11 ST 5 — the Price of the Cloth 
mult. be in Barter ; ; and alſo how many Yards of Cloth 4 mult 
have for 100 Dox of Candles? Anſ The Cloth is 45 6 4. 
in Barter; and / muſt have 133 rs Dv. 1 2 N. of Clock tor 
his 100 Dor. of Candles. 


Ew. = A Merchant bartered 189 Yards of Cloth at 8 s. per 
Yar for 4 Hhds. of Brandy; I demand how much the. Brandy 
15 valued as Gallon ? 8 64. 


Ex. 8. . 3 15 C. 3 Nr. 15 1b. of Tobacco at 10 4. 
per Hb. with B for 94 Vds. of Broad Cloth at 16's per Yard; [ 
demand the Ballance ? A. A _ pay B1l. 15. 6 4. 


Er. 9 A has 200 Yards of Holland at 2 4. 6 d. . Yard 
ready Money, which he barters with B at 35s. per Fard, for 
Sugar at 8 4 per b which is worth but 5 f 4 per Ib. How moch 
dugar will 4 have for his Holl md; and MH is Gainer in Barter; 
and how much? Anſ A will have 8 C. o Nr. 1 2: of he. 
for his Hollan nd; and B will ger in Barter 4 biy 5. 


2 
Py ** P 


9 6; —— 4 Loans ad - 9 —_— 
0 " : ” * 


C HA. 2 
Of: E X C. H N G E 


X c H A NGE is very much of the ſame Native 9 7 Bar- 

ter; it being a Rule whereby to determine hat Quantity 

of Money, Weight, or Meaſure of one Country ougnt to be 

given for a like Value of Money, Weight, Meaſure, or Bills, 

of another Country, according to the then “ Par of Exchange, 

which is continually riſing or wn, according as Money is 

plenty or ſcarce, or according to the Time er for che 1 
ment of Money 1 in Exchange. 5 


I have carefully en a Collection 7 che common a of 
ſeveral Pieces of current Foreign Coin in &rglijb Nef and 
aud inſerted taem in the following Table. - 


= 


Ay *- 4 TABLE 


n 


ci 


e r 
” Noie; The Par = Arch ange is the in rinſic Value of 220 
Foreign. Coin compared i. b ea a Mai one. | 


5 


n 29 
1 
1 
85 4 
7% { 
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A TABLE of FOREIGN CO 


I NS compared with. 
ENGLISH MONE 


* 


1 


Foreign Coins Engliſo Coin. 


* 


1000 Reas = 1 Mill-Rea 
8 Mili-Reas; or 4 Mill- 
Reas 800 Reas, uſually ex- 
1 thus, 40800 = 1 
oidore | 
A Teſtoon | 
A Dealer 
12 Deniers = 1 Sol, or Soulz, 
20 Sols, or Soulz, = 1 Livre 
3 Livres = 1 Crown 
A Flemiſy Penny 
I 2 Flemiſh Pence = a Stiver 
6 Stivers = 1 Flemiſh Shilling 
20 Stivers = 1 Gilder 
6 Gilders = 20 Flemiſh Shil- 7 
lings = 1 Pound Flemiſh 
10 Gilders=3 Sen ages == 
An Enbden Dollar 
Campen Dollar | 
Zealand, or common Dollar = = 
Lions Dollar TY, =, 
Specie Dollar — 
Duccatoon = 
A Rix-Dollar of the Empire= 
A Gilder of Nuremberg 
A Livre at Leghorn 
Palermo Florin 
Venice St. Mark 
Current Ducat 
Venice Ducat de Banco 
Naples Ducat 
Florence Crown Current 


"Þ 


* 
- 
5 5 v 
Þ = I} 


05S oo bHDoOo pr od ©:;0 5.9 5:00:% 


TOY 
WV 
O 


Ow 
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French C. Portugal Coin. 
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Low Country Coin 
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> ee aye 
298000 


ce 


Italiar Coin Germ. 
e—— A——— Coin - 
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now ey ot” W 2 2 2 2 = — N => LM — 
7 n my n 9 
ts, 5 we « 8 „ 0 * 2 n n 1 
I" Ad TIE Rept. L TIT 3 EMS TT 5 
at $A Pts Ee tot" Ms K 
8 2 . — n a . 


Foreign Ciins Engliſh Coin. 
1 . 3 . * — . | 
+ a 
fa Ryal de Vellon „ „ „ 9 | 
14 Ryals de Vellon Sa Nl 4:6 4 * | 
ee Plar en 
= | 4 Ryals de V cllon= a Peſterin = | 94. 2-10 
O | 16 Ryals de Velloa=a Cur- . 
<< , — Dollar © 1 8 55 5 
ige Eight = 33535 
S. A Valentia Ducat „„ 
7 4 A Sarogoſa Ducat = |. 0:54. 207 5516+: 
: Cadiz Ducat =: 
LA Barcelona Ducat 8 
A Dariſh Dollar, or Double AL 8 
Crown Ff 
Another Sort of Daniſh Dollar = =] ai 421M | 
. he Saxon, Brandenburg, : =D 
Brunſwick, and Lunenberg = | 9 . 3 6 
Dollar, each „ 
The e Current Dollar=l q . 4 0+) 
80 oy — 


In Ireland they exchange with 1 by the 100! Sen 
and commonly allow from about 7 to 8 + per Cent for Exchanges 
which laſt is reckoned ' very high; one Shilling Eugliſb being 
moſt uſually valued at 13 4 Triþ, which is $ per Cent. And 
ſome Parcs of the Low Countries exchange by ounds Sterling. 


Theſe Things being thus premiſed, I ſhall proceed to give 
Tome few Examples, which will render this Rule S and * 


E. 1 1. In 846 Bergonia — at 4 p 4 i oe Ducat, how 
many Teunds W a 


454d = 52 d. the Value of 1 Ducat. 


And $45 Xx 52 = 
Ducats. s 


Or 


= 439924= 1831.65, the Value of all the 
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1 4 PRACTICE, 


Ducats 
| | j. 17555 at 4544 per Deen; ? 
. £27 
" 


2 * 


* 
i Aj 2 ; 


— 
6 


Ex. 2: How many Beraowla Ducats, at 4 4 per D.car, 
Gan 1 have for 183 J. 65 5. . 


4 


3 — 2 52 d. the Value ot 1 Ducat. 1 
And 183 1 65. = 43992 d. the Value of all the Ducats, 
Then 52) 43992 (846 Ducats, the Anſwer e 


Ex. 3. A Merchant delivered at Eon 183 J. 6 5; to receive 
at Valued 846 Bergonia Ducats, 1 demand how much che Ducat is 
valued at? 2 R 


1831.6 s. = 43992 4 the Value of all the Ducats. 
Then 846 ) 43992 ( 52 d. the Value of 1 Ducat. 


Ex. 4. A Merchant has 764 Current Ducats, at 3 3. 4 d. pey 
Ducar, and 536 Florence Crowns Current, at 5 J. 3 d per Crown, 
which he exchanges for Pieces of R at 4 5. © 4 per Piece ; T2 
4 demand how many he muſt have? 


TR 5 3.3.48 = F the Value of 1 68 
And 5 1. 3 4. = 63 d. the Value of 1 Florence Crown. 
Then ; 764 * 40 == 30560 d. the Value of tlie Current Ducats, 


20 * 1 5 = 33765 d. che Value of the Florence Crowns 
OS 1 [Currert. 


And 45 44 =g24. the Value of 1 Piece of Eight. 


Then 52 ) 64325 ( 123755 Pieces of Eight; or 123 7. Pieces 
of Eigit, and 4 d. over, | 


Ex 5. 


"i 


—_ 
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* 


Er. 5 A Merchant is to receive 600]. He may have Mill- 
Reas, at 5 f. 84 d per Piece, which are worth but 5 s. 75d. Or 
Ducatoons at 6 s. 44 d. pry Piece, which are worth but 65 33 4. 
I delire to know which he muſt receive to ſuſtain leaſt Loſs, and 
likewiſe how much he will loſe therebß ._ 

| ; LE 
ns 855 To, : J according to their real Values, 


| 1 Mill-Rea = 68 6 d ö 
| And | Dacatoon = 76,8 4 F: 


Firſt J 
according to their advanced Values 


Now as 67,5 : 68,5 :: 75,6: 76,72 what the advanced Value 
of the Ducatoon ought to have been in Proportion to that of the 
Mill -Rea : Bur the advanced Value of the Ducatoon is 76,8 d. 
per Piece ; therefore there will be leſs Loſs ſuſtained by receiving 
the Mill-Reas, e 1 


Now 690 7. = 144000 dy which we muſt confider as being 
as much in Proportion advanced above irs real Value as 68,5 d. 
is above 67,5 d. = 1d. And then it neceſſarily follows, that 
„ 4 „ | 4 
As 68,5 : 1 :: 144000 : 2102, 189 &c. = 8 J. 15 4 2,189 &c d. 
h © 1-3 +; Hp VF 


Ex 6. A Merchant would exchange 3731. 45 44. for an 


equal Number of Cadiz Ducats at 5 64 4 per Ducat, and 


Specie Dollars at 4 s. per Dollar; I demand how many of each 
Sort he muſt have ? „ | | 


Firſt 373 J. 4 5+ 4 d = 358288 g. will be the Dividend. 
| 1 Ducat = 5. 64d. = 263 9, h | 
And 3 1 Dollar = 45.04. = 192 3 


: Then 457 ) 358288 
Anſwer required. , | g 


—— — 


Er. 7. A Merchant would exchange 376 J. 15. for Crowns 


at 4s 64. per Piece, Dollars at 4 s. per Piece, and Livres at 
Es 15. 


I 

Be I — 

Gan 

gs * 4 
2 


784 of each Sort, the 
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. 1s. 6 d. per Piece; and for everv 3 Crowns, would have 1 
1 Dollars, and 1 Livre: How many of each Sort muſt he have? 
[ 376 J. 13. = 90252 d the Dividend. 
4 1 Crown = 4 5. 6d. = 54 d. 
4 1 Dollar =-4s. o d. = 48 4; g 
[ 1 Livre = 1s. 64, = 18 4. 
. Now if there were to have been an equal Number of Crowns, 
| Dollars, and Livres, the Sum of the Pence in one of each of the 
4 Forts would have been a Diviſor by which to have divided the 
i Pence in the Money to be exchanged, to have diſcovered the 
4 Anſwer. DOT Fas ee 
f Burt as the Number of each are not equal, if you take the X 
„ Pence that are in one of the Sorts, I the proportional Parts of p 
the Pence in one of each of the other Sorts, it will be a Diviſor 
# by which to divide the Pence in the Money to be exchanged to 
5 find the Number of that firſt Sort. ; 
4 The better to explain what is ſaid, ſuppoſe I would firſt find 
4 the Number of Crowns, let us conſider that for 1 Crown there 
44 will be 4 of a Dollar, and I of a Livre. wee. 1 
A ; N 2 5 
48 Conſequently 54 + J of 48 ＋ of 18 2 54 + 232 +6 = 
114 92 will be a Diviſor to find the Number of Cs; . 
| 1 92) 90252 (981 the Number of Crowns. 
1. Then 975 981 = 654 the Number of Dollars. 
1 | L of 981 = 327 the Number of Livres. 
j You may equally as well find Diviſors to diſcover either 
the Dollar, or the Livres firſt. For as for every 3 Crowns 
there will be 2 Dollars, and 1 Livre; fo for 1 Dollar there 
will 1 Crowns, and Livre. r= LY | 
Conſe ently 48 + 3 of 54 +I of 18= 48 +81 +9= | 
138 the Diviſor to find the Number of Baller 7 3 if Po 
T e e Then | 


— ; 3 ; W ; 
* * * * ä "wy" _ I * a & rex: * 
. — s 2 o , * — 

« : # * * 0 1 N 8 

« . 
, a a T | C N i 1 
1 1 5 4 8 p r Ls 

S x * 4 — 4 | 

«<=. N \ 
, * 1 6 n K 5 ; _ 4 3 * r 5 e 


(138) 90252 ( 654 the Number of Dollars, 
Then Oi of 654 = 981 the Number of Crowns. 
+ of 654 = 327 the Number of Livres. 


And then 184 4X3 + 48 x F772 =18 + 162 + 96 = 276, the 
Diviſor to find t . Number of Livres. 
276) 04g 0 327 the Number of Livres, b 
Then 327 * Ys 9981 the Number of Crowns. 3 
327 X 2 = 654 * of Dollars, 


Ex. 8. In 4591. 8 5, Sterling how many Pounds Flemi 


allowing: the Flemiſh Shilling = * TY” 4. or Wn: Pound = Wh 
Sterling ? 


- 4591. 8s. Reina 110256 d. 
A Tunit * = 7 Ld. = ITY 


Then 3 2 Ae © 422 — 1 Pim Silas = | 


765 J. 13 4. 4 4. Flemiſh. 
Otherwiſe thus. 


I s 

459 8 
20 
12) 9188 
. (8 


Lil. £ 765 ve = 7654. 13. 44 Pls 


Ex. 9. In 1651. 135. 44. Fin (at 12 5, Sterling per 
N how 7 Pounds Sterling“? 
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———— 


15313 
12 
183760 Pence Flemiſh 
—"F 5 
$) 551280 
3 12) 110256 Pence Engliſh ß 
2|0 591808 
Arſe þ 459 - 8 
| Becauſe. a Flemiſh Penny = 4 of a Penny: Engliſh, therefore 
233760 the Flemiſ Pence x 3 — 5 = 110256 Pence Engliſh. 


4 


Sterling 


When a Pound Flemiſh is valued at 12 s. Sterling, it is in Pro- 

rtion to a Pound Engliſh as 3 to 5 ; or 3 Pounds Ergliſh = 5, 
Pounds Flemiſh ; and ſo are the Shillings and Pence in the ſame. 
Proportion: Wherefore as 5: is to 3 : : ſo is any Number of 
Pounds sc. Flemiſh : the ſame reduced to Pounds, Sc. Engliſh ; - 
and as 3 ; is to g:: ſo is any Number of Pounds, & Engliſb, 
to the ſame reduced to Pounds, &c. Flemiſh, in Direct Proportion. 


0 


I ſhall now propoſe the two laſt Examples again, and perform 
them by this Method. 


4 


Er. 8. In 459 J. 8 s. Sterling how many Pounds Flemiſh, 
allowing the Pound F/emiſh = 12 5. Sterling! 


„ „ | 
355752 459» 8 2 765 . 13. 4 Flemiſo- 
3) 2297 . © 
£ 165 . 13.4 
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Ex. o ba 5 I 13 4. 44 Flemiſ (a 12 5. ber Pound ) _ 
many Pounds Sterling ? | 
l „ 
„ 13.47 459 8 ee 
3 
5) 2297. 0. o : 


- £. 459.-8 


a» 


UNWROUGHT EXAMPLES. 


Pe. 10. In 216 Guineas, at 217. per Piece, how many Pieces 
of Eight, at 4 s. 8 d. per Piece? An 972 Pieces of Eight. 


Ex. 11. In 1784 Pieces of Eight, at 4-% 6 d. per Piece, how 
many Pounds Sterling An 4011 8 6. 


Ex. 12 How many Mill-Reas, at 5s. 7 2 d. per Mil. Re 
can I have for 277 1. 64 3d? Anſ. 556 Mil- Reas. 5 


Ex. 13. In 780 Ducatoons, at 6 5. 34 d. zer Piece, how 
many Pounds Sterling ? Au 2451. 14 5. | 


Er. 14. In 5641. 12 5. 6 d. Flemiſh, at 12 s. Sterling per 
rannte how 1 Pounds Sterling? A, 338 1 "5 6 4. 


Ex. 1 5. In 943 Rix Dollars of the Empire, at 4 s. 54 FA per 
piece, how many Pounds Flemiſh, at 12 J. Sterling per Pound? 
Anſ. 3 16 . IO 3. "yY d. Flemiſh. 

. 
Ex. 16. How many Cadix Ducats, at 5 s. 614. per Ducat, 


can I have for 3581. 17 5. 1 d. Flemiſh, at 12 5. Sterling per 
Pound? Anſ. 780 Cadiz Ducats. 


Ex. 179. A Merchant a 211 1. 19 4. 41 4. tor 765 
Sa ragoſa N ; ] demand how much the Ducat is valued ar ? 


A7 55. 7 
15 Ex. 1; 
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Ex. 18. What i is the Value of 76 * . Selin in Ireland 


* 
th 


4 * N = 
3 3. 88 
— 


en the Par of Exchange is at 8 er Ct 


Loſe 821], 125. 6 l. 


Note. This laſt Example, ind all others of a like Nature, are 
no _ than Simple Intereſt. | 


Moſt of the Examples in Exchange may a varicd as I have the 
uſt, 2d, and zd, Examples of this Rule; which will not only 
Increaſe their Number, but will likewiſe be the beſt Method of 


| proving ſuch Queſtions, 


8 


CHAP >: 


* 


Of ALLIGATION, 


LLIGATION is a Rule e eee are re- 
ſolved relating to the Mixture of different Sorts of Simples, 
ſuch as Corn, Wine, Sc. and is made uſe of in the Compoſition 
of Medicines ; and is divided into 110 Parts, viz. Medial, and 
e. 


Seck. I. Of Alligation Medial. © 


Alligation Medial is — whereby the Mean Rate, or Price of 
any Quantity of a Mixture is diſcovered, when the particular 
Quantitfes, and Rates, of the ſeveral Simples are b and is 
performed by this Proportion. 


As the Sum of the Quantities of the ſeveral Simples 
Is to the Sum of all their Rates 


: So is any Part of that Mixture 
To the particular Rate, or Price, of that Par: 


Aer mixes 50 Bude of Wer ut 4 64 per 
Buſhel, and zo Buſhels of Barley at 2 s. per Buſhel together; 
1 derand what a Buſhel of this Mixture i is worth ? 


Du rels : 


Fry 3 


W 
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Buſbels | FF N | 
20 of Wheat, at 4 s. 6 d. per Buſhel, comes to — — 9055 
30 of Barley, at 2 s. per Buſhel, comes to — — 60 E 


59 = Sum of the Quantities. And their total Value = 150 
„„ 1 | 33 


| | Fg 8 
50 : 150 2 12 3 the Anſwer required. 


Ex. 2. A Tobacconiſt mixeth 5 Ih. of Tobacco at 15:3 4 
per 5. 6 Ih. at 1 5. 7 d. per IB. 4 IP. at 15. 4 d. per Ih. and 3 th- 
at 1 s. 2 d. per 15. together; I demand how much the Mixture 

is worth per 152 . 


4 a 


7 of Tobacco at 20) | 140 
— at 19 117 

E 8 per tb. comes to 5 

3 — at 14 C 42 

20=Sum of the Quantities, Total Value=360 


F 


74-46 m 
20: 360 :: 1: 18=1 , 6 the Value per 15. 


"Allig ation Medial is proved by finding whether or no the Value 
of the whole Mixture, ſold at the Aeay Rate, 1s equal to the 
Value of the ſeveral Simples ſold ar their reſpective Rates. 


To prove the. laſh Example. 


W „ 


I: 18 2: 20: 360 the Value of the ſeveral Simples : 


UNWROUGHT EXAMPLES. 


Ex. 3. A Farmer mixes 14 Buſhels of Wheat at 5 1. 6 4 pey 
Buſhel, 8 Buſhels of Rye at 3 s. 9 d per Buſhel, 9 Buſhels of 


Barley at 2 s. 9 d. per Buſhel together; I demand how much a2 


Buſhel of that Mixture is worth? Anſ. 4 1. 3 4 


Ex 4. 
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Ex. 3. A Grocer mixeth 3 C. of Sugar at 2 J. 16 5. per C 


40. at 21. 15 6. per C and 5 C. ar z 1 11 f. ber C. together; 


demand the Price of 1 C. of this Mixture! 
Anſ. 21. 13 $5. 7 d. 


Ex 5. A Malſter has ſeveral Sorts of Malt, viz. one Sort 
at 4 5. 3 d per Buſhel, another at 4 s. per Buſhel, and another 
at 3 5. 9 d. per Buſhel; and would mix an equal Quantity of 
each together; I demand the Price of a Buſhel of this Mixture? 
An / 41. be | ; . : 


Ex. 6. A Vintner mixeth together ſeveral Sorts of Wine in 


this Manner, viz. 10 Gallons worth 7 s. per Gallon, 3 Gallons 


worth 6 7. 4 d. per Gallon, 10 Gallons worth 5 1. 3 d. per Gallon, 
and 18 Gallons worth 45. 8 d. per Gallon ; I demand the Value 
of this Mixture per Gallon? Anſ. 55. 64. _ | 


F "0 


* - 
— — — — — — — — — o_ 


Dx. 5... 
Of. Alligation Alternate. 


' ALiigation Alternate is that whereby ſuch Quantities of ſeveral 


Simples are diſcovered, as will make a Mixture worth a 


certain Rate propoſed ; and admits of Three Caſes. . 


The particular Rates of the ſeveral Simples, and the Mean 
Rate of the whole Mixture, being given to find what Quantity 
of each of the Simples there muſt be to compoſe the Mixture, 
yo neither the whole Quantity, nor any Part thereof is 
imited. | „%% on | 


To perform Queſtions of this Nature, place the Rates of the 
' ſeveral Simples under each other, and link them together in ſuch 


a Manner, that one greater than the Mean Rate may be coupled 
with one that is les; placing the Mean Rate fo that it may rea - 


dily be compared with cach of the Kates of the Simples: And 
i then 
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then taking the ſeveral eee between it and them, place 
each ! its * Alternate. | | 


Ex. 1. A Farmer would mix Wheat of 4 5 "ow Buſhel, 8 
of 2 5. 8 d. per Buſhel, and Barley of 15s. 8 d per Buſhel, to- 
gether. How much of each Sort muſt he take ro __ a Mixture 
worth YU s. 6 d. per Buſhel ? 


12184 25.8 &=32 3 5. $ 4=20 a. 3s 6 4 = 42 4. 
| Wheat 48 Ry ebend: | 


Mean Rate 45 Rye 6248 — 42 
| Barley 13 WA | 6=48— » 5 


Therefore 22 + 10 = 32 the Buſhels of Wheat; 6 the 
Buſhels of Rye; and. 6 the Buſhels of i that will male 15 
the Mixture, | 


Lt tions in this Rule may be 1 by Ae Medial. 


| 1 
Cai Buſhels * Wheat at 48 d. Nor Buſhel =-1 536 . 
Thus 3 6 Buſhels of Rye at 32d. per Buſhel = 192 
s Buſhels of Barley at 20 d. per Buſhel = 120 


44= Sum of the Quantities Tbeir total value 1 848 
„„ BB & A 
Then 44 : 1848 $2: 1: 3 6 the Mean Rate. DP | 
Queſtions of this 3 admit of'a an iini Number ol 8 


Anſwers; for any other Numbers that bear the ſame Proportion 
io each other as 32 to 6, will anſwer the n | 


. 16 : 3 * 
32: 6 :: 464 12>@% 
96 F 18 
Or 
. 1 3 | 


Note. I call any Rate an Alternate to that to which is linked. 
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Or, which is much better to find a Variety of Anſwers. Tf 


| 3 multiply or divide each of the Quantities by one common 
u 


Iriplier, or Diviſor, it will give other Quantiries chat will 
anſwer the Queſtion, == 


4 


Wheat 32) } 64 *32 2 C 19 
Rye 6c X + = 12 Fara? 8511 c. 
Marley 6): 1.12 1 (18 


* 


Buſhels. 


; ? - B. h B. ; | 5 
Rye 6 22 18 4508 os — 3 f "A "Co. 
| Barley | 6 in "M0 3 __- CL & n F D.. . 


Ex. 2. A Tobacconiſt has four Sorts of Tobacco, the firſt 


Sort is worth 1 5. 8 d. per tb. the Second Sort 15. 7 4, per Ib. the 


third Sort 1 s. 4 4 per 15. and the fourth Sort 1 5.'2 d. per 15. 

I demand how he muſt mix them, ſo as to make the Mixture 
worth 17, 6 d. per 15 e % ore 

1 f. 8 d. 20 l. 15. 7 4219 „ gp 5 

1 44. r 16 4. 11. 2 d= 14 4. 7 D 

| ge 6 

iſt Sort of Tobacco 20K 
2d Sort 197 

3d Sort 16 

4th Sort | I 


Mean Rate 18 


N => 


z 
* 


at 1 5. 4 d. per 15. and 2 P. at 1 5. 2 4 per 15. are the Quan- 
tities required to make the Mixture. e 
w. „ 
4 — — — — t 20 80 
2——— 919 38 
Proof 3 — 
3 


— — - ar 16 = 16 
— — At 14 = 28 


5 


9 = Numberof Pounds, Total Value 162 
9) 162 (18 4, the Mean Rates | . 
25 Otherwiſe 


80 that 4 its: at 16. 8 d. per Ih. 2 15. at 1 7 d. per th. + 1. 
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++ Otherwiſe thus, 


1| Sort of Tobacco 20 

155 4 Cd Sort 198 
Mean Rate 18 (3d Sort 167 
4th Sort 42, NY 


— 


Or 2 15. at 1 5. 8 4. per Ib. 4 tb. at 1 5. 7 d. por th. 2 t. at 
t 5. 4 d. per 15. and 1 15. at 1 5s. 2 4 per Th. will equally anſwer 
the Queſtion. | 


Proof. 


g=Number of Pounds: Total Valug=16z 


9 ) 162 ( 18 4 the Mean Rate, | 


When any'two Rates are linked together, the one greater and 
the other leſs than the Mean Rate, the two Differences between 
each of the Rates and the Mean Rate, will reſpectively be the 
Quanticies of their Alternate Simples requiſite to make the Mix- 
ture required. Wheretore it is evident that the Rates of the ſe- 
veral Simples may be any way linked together for Operation, ſo 
that one is always greater, and the other leſs, than the Mean 
Rate; nay, any two ſuch Rates may be linked together two or 
three, Ec. times, as you pleaſe: So that there may be an innu- 
merable Number of Anſwers ariſe from the different Linking the 
Rates together only. | i 2 243 Gee ls 


L ſhall ſnew ſome few different Ways more of Linking toge⸗ 
ther the Rates of che laſt Example. wo | 


oY 
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Mean Rate 18Y Y zd Sort 
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| Pa ; 
'C 1 Sort of Tobacco 20 2 
Mean 18 4. ) 2d Sort. be 9) 2+ 4=6 
3d Sort | 16 2141 23 
wh $088 TT JC 


1ſt Sort of Tobacco 20 


| 1 a 2 +4= 
4 Dad Sort a 190 | > | 
Mean Rate 18 3d Sort //{y:2+I=3;. 


C 4th Sort 2 
d. 5 th. 
1 Sort of Tobacco zo „„ 7 
d.) 2d Sort 195 2 +4=6 
Mean Rate 18) 3d Sort 16) 833 | 
4th Sort 147 2 +1=3 


UNWROUGHT EXAMPLES: 
Ex. 3. A Grocer has ſeveral Sorts of Sugar, viz. One Sort 


at 11 d. per th. another at 10 d. per Ib. another at 8 d. per Ib. 


and another at 6 d. per Ih. I demand what Quantity of each 
Sort he muſt take to make a F worth 9 d per Ib? 
| e 2 


3 at 119 _ 8 
Anſwer 22 Eder 1. 
"Si int 5 


i. 4. A Druggiſt has four Sorts of Tea, vir. one Sort at 
3 5. per Ib: a Second at 12 4. per Ib. a third at 11 3. per Ib. and 
a fourth at 10 5. per Ib. I demand what Quantity of each Sort 


he muſt take io make a MAGE worth 115.6 4 per Ib? 


„ 
3 at 12 
1 at 12 


Anſwer i «tf os per 15 


3 at 10 


I have here given but one Anſwer to each of the foregoing 
Unwrought Examples, leaving the Learner, tor his farther Exer- 
aiſe, to diſcover more if he pleaſes, oe Nag 


* 


CASE 


G 
4 
fo 
= 


* 


Chap. 1 9. 25 Alligati ion. | : 203 
CASE 2. | k 
Of ALLIGATION PARTIAL, 


The particular Rate of the ſeveral Simples, the Mean Rate of 
the whole Mixture, and one of the Quantities to be mixed being 
given, to find what Quantity of every one of the other Simples 
there muſt be to compoſe the Mixture, | | 


Firſt, ſet down the particular Rates of the ſeveral Simples, 
and the Mean Rate, and find their Differences, as in CASE 1. 


, As the Quantity found by the Differences which is 
of the ſame Name with the Quantity given : Is to 
Then < the Quantity given : : So is any of the other Quan- 
; Jtities found by the Differences : To the Quantity of 

Its own Name, Eu 


Er. 1. How much Wheat at 4 s. 6 d. ey Buſhel muſt be 
mixed with zo Buſhels of Barley at 2 s. per Buſhel; thai the 
whole Mixture may be worth 3 s. per Buſhel 2 | | 

4 64.=$344, 24244 35 = 36 4. 
e Wheat 540 312 
| Mean Rate 364 fone 23 718 
182.30 :: 12 : 20 the Buſhels of | Wheat required. 


| Otherwiſe thus.” 
PT To het ++ iy 

| Wheat 435 ! > 
Mean Rate 3 Haley 2 42 1 


1,5 4, 30 i; 1 5 20 the Buſhels of Wheat, as before. 


kk. 4 


Ex. 2. A Vintner has 15 Gallons of Wine worth 7 1. per 
Gallon ; I demand how he muſt mix ic with a ſecond Sort at '6 f. 


E 4 4. per Gallon, a' third Sort at 5's. 3 d. per Gallon, and a 
fourtn Sort at 4 5. 8 4. per Gallon, lo that the whole Mixture 


may be worth 5 4. 6 d. per Gallon ? e 
BY 2 Ccz 71 0.4 
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4. 0 d. 2 14 65. 4 d. = 76 4 3 
33464 4% 4 5 56 4 f 64 66.4 


Mean Rate 66 3 


1 15 Gallons of the third Sort, 
18 : 27 Gallons of the fourth Sort; 


7 : 


fre THEOREM 2. 


3: 415 Gallons of che ſecond Sort, 
19 5 15 225 : 


100 15 (% 
n LIE 4 10 * , =15 and 18x 155 27 
Otber eo iſe thus | 


5. 2} 

84 

| | 5 76 
Mean Rate 55 ) 70 | 


18 : 90 Gallons of the third Sort. 


TT” 5 Ji : 50 Gallons of the ſecond Sort. 
4 15 2:4 
n . Gallons of the fourth Sort. 


Ps 


Fer THEOREM 2 
3915 (5 


"There are ſeveral other Aaſwers to be found to this, and all 
other (queſtions of the ſame Nature, ariſing from as many differ- 
ent Ways of Linking the Rates of the ſeveral Simples together, 
which 1 ſhall omit as quite unneceſſary, as likewiſe all other 


CASE 


Examples in this Cale, 


- 7 a” 
— — 5 ; 
G —O „„ worn 
hap. 19 2 15 20 a} ton. 20 
— P n A ” Its 
F F ; fit + us. ah 1 1 * * F > * 
#1 * * R = 88 VW — — * 
9 * 
d ; : „ rea En 


| CASE 5 
Of ALLIGATION. TOTAL, 85 


91g 

The particular Rates of the ſeveral Simples, the Sum of all 
their Quantities, and the Mean Rate being Kiens, to tind the 
particu Quantities of the Mixture, 


Ser down the particular Rates of the ſeveral Simples, and the 
| Mn a and find their Differences, 25 before. 


As theSam of all the Quantities found by the Ditfertnees 
Is to the Sum of all the Quantities given :: 80 is every 
8 particular Difference: Fo its particular Quaatiry; || 


I A. 
1 


* 
i 
E > 
. 
[5 . 
d 
* 
1 
o 
1 
bo 
* 
2 x 
* 7 
"FX 
1 
87 * 
2 K 7 
z 
U 
\ 
5 3 
* 
x 
1211 
> 
34 
1 
1 
e 
Z 2. 
1 1 
54 
8. 
i 
a 
1347 
41 
4 
Ke 5 
hk 1 
4 
87 : 
; 
2 
51 . 
„ 
" «, 
ES rd 
*: if 
V7 7 
by *F* 
s 
oF i 
. 
145 
17 
g * 
1 
1 
7-9 
; 8 
0p 
*F 
# 3745 
$3: 8 
+ * 
3 
2 


Ex. 1. A Farmer would mix Wheat at 4 4. 6 d. pe- Buſhel 
with Barley at 2 5. per Buſhel, fo that the whole Mixture 
may be 50 Buſhels, and worth 3 J. ber Buſhel; Laemand che 


Value of a Buſhel of that Mixture 25 
e e and 3 4. =364 | 
17 


18 „„ 15 Whew 4 
Mliean Rate 36 Barley 24 


_I heir Sum = — = 30 


FILA Py 3 * ” 's A 
CC ate 


20 Buſhcls of Wheat. 
3⁰ Buſhels of Barley. 


. THEOREM 4 


.& 
2 


ln 


e ow. 


1 "Fe 7% 
. 4 1 81 8 x 


go ) 30,0 Ge 0,6 a Divifor by which to divideie every part 
A Difference. e 166 0 ä 


0,6 ) 1200 ( 2 20 f 8 h 50 dl es 


5 18 by SEES. * , > 5 2 1 a? + FER” 
| | ; 4+ = 
'S 2." bn oF : | + 
© : _ =— 
Mean Rat 3 2155 — 2 12 * | ML: 
x WET Their Sum = 2,5 Rs bw FA | ff 
b RITES K N 
r ; t SR <8 20 Buſhels of Wheat. Fit 8 4 
| #1 51 ** 25,5 : 30 Buſhels of Barle x. 
8 „ Per ME! 
8 Fl 
il 
Wi 


ma 6 4g eg a bh pu 3 1 
* n r o 
——_ — n . I 


n 


— pe, 
n 
— If 


2 22 1 | "1 . boy « As 
7 2c 


— <ahothe 
1 „ * A 2 1 — 
— 5 4 * 1 * « 4 * % \ =P Wi, - ho "4 N . Lag + ad * 
— * rn * . . 1 Py * * nen — ee * — „ 
2 5 n r og. OW 4 Obie. Iaſon i e — 
3 "= 4 4 FP, nee A Ir nr — . 2 E . —— b a> 2 * 


— 8 OLE) 


1 


r N 3 oo +0 - Ho 


206 Arithmetic. _ Chap. 29. 
| N 5 + # ; ; 4 e 


3 


Per THEOREM 2. = | 
particular Difference. | 


"2X a6 2226, 7 15 XN a0 == 09. 


Ex. 2. * ret it was required to mix 4 Sorts of Wines to- 
gether, viz. One Sort worth 7 5. 4 d. per Gallon, another Sort 


worth 4 s. 7 d. per Gallon, a third Sort worth 3 3. 8 d. per 
Gallon! bo A Fa 


ourth Sort worth 24. 9 d. per Gallon; How 
much of each Sort muft be taken to make a Mixture of 36 


Gallons, ſo that the whole Quantity may he ſold for 5 5. 64. 


per Gallon ? © 


31. 84 = 44 4. 1257 371/4568664 
. 88.8 I CCT 22 ＋ 112 66 
N 4055 ) = & th 
Mean Rate 66 ) 44 | 22 
M1 3 4 "7 | 92 
Pr Their Sum = 132 
| #8 TR Gallons of the firft Sort. 
142 261 520-35 4.1955 Gallons of the Second Sort, 
SS OO CEN 23 7 10,5 Gallons of the third Sort, 
EL 22 2 10,5 Gallons of the fourth Sort. 


This laſt Example is taken from Mr Ward's Toung Mathemati- 
cian's Guide, Page 229; where, and in the ſucceeding Page, he 
has by an Algebraic Proceſs (which is the only Way to argue a- 
bout ſuch unlimited Queſtions) proved, that there may be any 
Number of Gallons between 21 and 37% of the firſt Sort; ſo con- 
ſequently 16 anſwers'in Whole Numbers to this Queſtion from 
the Limits of that Sort only. And if.you proceed to find all the 
different Anſwers they will be found to be above 120 all in 
Whole Numbers; and: the Anſwers in Fractions will be innu- 


merable ; whereas there can only one Anſwer be found by the 


Rule of Alligation, which is the ſame as in the aregeing Opera- 
tion, As therefore I think it quite unneceſſary to ſay any more 
about ſuch Sort of Queſtions, I ſhall conclude this Rule without 
any more Examples. FR ts 5 | 
CHAP. 


HA XX; 
Of Continue PROPORTIONS, 


And how 7⁰ change, or vary, the | 
Order id A 185 


8 E CT. 5 


Of Arithmetical Progrefilins: oſually 
called Arithmetical Proportion 
continued, 

NY Rank, or Series, of Nn are ſaid to be in ible 


metical Progreſſion, when they either increaſe, or decreaſe, 
| by one common Interval, or Difference. 


1 „„ „„ . 6 . e. Here the Common 
ms 2 6 . 5 4. 3 * I. Difference is 1. 
| „% 40. % Here the common 
. 4 Difference is 2. 


Sx. 4 » 5 10. 13. 16 , Sc. J Here the common 
52 7167 75 Fu Difference is 3. 


And fo for any other Series, whoſe common Difference is 
415- 6 K. 


Let 


* 


; SEA bot 5 ** $448 Ad 2 n * N. 5 * * e _ x s - 
wk ad * Ld 7 «% 2664s. a5 
| | A | 4 | | | | | 
Atithmetic ap. 20. 
* - 
; — — Sad rw ET, —— 5 WW 
: — — =— 


8 


. 
WS 


— Pd Notes 


Let the Figure in mo 
the Margin repreſent | a The Firſt Term. 
a Series of Numbers Wes Za _ 5 | 
in Arithmetical Pro- e | The Second Term. 


a 
| a | e | e | The Third Term, 
Let a = the firſt Nie; 
| Term, and e = the a 
common Difference, 11. 
then a + e = the ſe- „ | | - | 
cond Term, a + 2 e = the third Term, and à ＋ 3 e = the 
fourth Term, c. ad infinitum. So that the laſt Term = the 
firt Term + the Number of Terms — 1 x the common 
Difference. | — 
Nov the Sum of the firſt and third Terms will be equal 2 4 
+ 2 e (or twice the firſt Term + twice the common Difference). 
And twice the ſecond Term will likewiſe be equal 2 a + 2 e (or 
twice the firſt Term + twice the common Difference). \ 


| e | ee The Fourth Term. 


From whence it neceſſarily follows, that if the Terms be 
three (or conſequently any other odd Number) the Sum of the 
two Extremes will be double the middle Term. | 


For Inftance in theſe + 1 +66 | 
2 + 6 =4 + 4- | 
Or in theſe 1 . 4, 7. 10 13 


1 +13=4+w=7+7, 


Now the Sum of the firſt and fourth Terms will be equal 2 4 
+ 3 e (or twice the firſt Term + three times the common Dif- 
ference) And the Sum of the ſecond and third Terms will 
likewiſe be equal 2 a+ 3 e (or twice the firſt Term + three times 
the common Difference). From whence it neceſſarily follows, 
that if the Terms be four (and conſequently any other even Num- 
ber) the Sum of the two Extremes will be equal to the Sum of 
any two Means, that are equally diſtant from thoſe Extremes. 


For inftance in theſe 2. 4. 6. 8. 10. 12. 


2+12=4+1w=6+8. 


Let 


Let 4 : 1 3 as . "ih 


Series of Numbers m Axiibmetiĩca an 


Ne it is eb ident that 2 L Te: e 2 6: * +1 0 
=44 =o e the Sam of iel oo. b 


th, * 1 


Now the Sum of the Erk and A 83 2 4 be 2 36 
which multiplied into 4 the Number of Terms will be Om 84 
＋ 12 S twice rne 8 gam of all the Series. So that for finding 
ine Sum of any Series of Numbers in gere, Progreſiow 


(when the two Extremes and Number of Terms are given): t 
will ann _ this 


. 

*. 8 * # Fl : 
FOE. EN Age * x 
i n * 


ruko nr 1. : 


* * 
a > 


"4 * er 


Mukiiply the as of t Riches: * the Number of 


Terms, and divide that Product by 25 og * Quotient will be 
the Sum 1 all the Os A 00 


wes + py, 94.4 * *- * 0 5 > 7 C2 
7 EI we £10; 32 
: . 


ak 8 k ; 1 4 1 
0 N $- N49 * FX. 4 : 4 „ 47 ve 


Multiply the Loa 2 tur tes baths * lt the Number of 


Terms; or the ee of Terms x half the Sum of the Ex- 
ON and the Product will bo the sum ef alk the kene N 


\ 

Ex. 1. I demand how n many Strokes z Clock will frike in 13 
Hours? e (9 en 1 25 ui 455 | 
oY A 438+ 0? og r 1 

2 ee mo 


* 12 the e G of Terms. 


O n 2111 1 Stre 020 

5 0 ( 78 the N Strokes required, . 

Ki Ry. Dat: r. tz the Sum e 1 7 
© 6 half the Number of Terms. 


7 77 the Ne x Stroke as ea 


i ER. | S arly <:-it 
4 fora e were placed in a right Line, a 
ES dies from each other; I demand how. many. Miles 2 
Man muſt go to gather them up one by one, and put them into 
a Basket p aced a Nan from the firſi Stone i 


b 


2 


chmee — 26, — 


e 200 = 202 the Sum of the 8 . 12. 

* 50'half the Number of Terme. * id 01 13C 

ebe 89190 op Number of Yards a Man muft-go 
to gather up, the, Stones. 

Then r0100 Yards = 5 Miles, 5 F W and 2 200 Yards | 
the An wer required, 5 : 


be 1 


” 


A Mercer ſold 40 Yards Sit 24 4 & for. he 
85 Yard, 5.4. for the ſecond, and fo increaſing 3 4. Foe 
Nard ; I demand what the whole was ſold Tara. Y 0a wir a: 


a - 1 39 the Number of Terms — > 2 5 0 g | 
* 1 the Common Difference 


128 I 1 x ugh — * 923 
8 My Eid * 5 8 L 22 12 — A _ x, 4% a >: 
n SEL — 2 r . r . 2 5 ba * * 
N n . a 


1 6 1 17 1 Difference between the two Extremes. | 
fo f '+ 2 the firſt Term. Fo n v0: deo 
„ — Tull „„ g en 

119 the laſt Tem. e ig SS nie 50; 

Then 2 + 119 = 121 the Sum of the Extremes: 

X 20 half the Number of Terms; 


r — 
Jn pts 
2. 


71 
4 
f 
- 1 
7 = 
* F i» 
; I 
. 
. 
1 
- 
& 
47 
£ 
i 4 
- 
+ . 
19 
i 
#2 
©4"_ 
.- * 
_ 
[i 1 
1 
= 
p 
. 3 
1 
* * 
+I 
* 
oy 
"I 
N : 
4 
. 
Ps * 
1 
= 
= 
1 
3 
3 
73 
& = 
» { 
6 
.Y 
x1 
. :8 
: BY 
„ 
7 
-7Y 
* i 
+ 
5 # 
+ 
bo 
"4 : 
A : 
23 
= 
J 
* . 
* 
£5 
J * 
1 
5 
Wy 
- HM 
$ ' 
1 
7 
7 
"2 + 
"72 
. 
15 
WM 
£4 
4 
+ 
- 
PS. - 
.* 
x 
25 
i 


. 450 the Sum of all the Series. 3 ih P 


geil voy + | 


A 2420 4 10 . 1 1 8 4 what the whole. Silk, was a lt 


5 861 41 | 

"Io, ir is . 7 83 1 1 been * "fad, that the s 
Difference between the two Extremes (a + 3e: — 4) = the com- 
mon Difference AX the en of Term —1 (SZ * 


ln FA 87 x 


o that for finding the common — of all the Teri i in 
Series of Numbers in Arithmetical Progreſſion, when the two 
xd ens and the Number of Terms are given, there will necel- 


* ariſe this 
| T H E 0 R E N 2. 


*& 
# , 4 $ ET 
i . E y a * 8 


— * 
d 2 


4 
_ 
+ 4M 
434 
SR 
£ + 
.- + 
- 
3.4 4-7 
1-2 
. 
, is 
_ 
_ 
"Tf 
==” + 
bY: 2+ 
, : 
> wh 7 
* of 3 
. +4 
1 2 
+743 
z 14 
$2 3 
5 iY 
*- Fl 
 . 
- 
:, 
* 1 ” 
2 
4 
3 id 
85 & 
©, 
1 1957 {4 
1 
1 
E. 
1 5 | | 
B: 4. 
_ 
” Vi 
FP 
'q 44. 
. 
1 5 
'F ; 
* — 
1 7 
= 
1 
7 : 
.A ry 
- *KE 
%. 
\ N 
7 my 
10 1 
. 
n 
? * 
4 4 
8 7 
N "Fs 
| 1 
fs 1 
$44 
3 
1 5 
© Rt 
q SF - 
F 244 
4 1 1 
Fi 723 2 
* * 2 
8 1 
* * 1 
* Ti 
_ : 8 
4 22 


Divide the Difference between the two ;Ratverncs by the Num- 
ber of Terms leſs Unity, or 1, and the * N be the, 


common Difference of tne Series. | 
©: | | 


- 


Ex. 4. A certain Man Fad Seven Sons, whoſe Ages are in ie. 


e Progreſſion, the Youngeſt is Seven Years and half wy 
and 


„* oy 


Chap. 20, 7 Contin. Proportions. 2 1 


and the eldeſt Thirty. I aefire to know the common Difference 
of their Ages; and' the Sages of dein. wy 


; 2 ; 3 1 
5 4 a 4 4 5. 1 3 2 


30 — 715 = 2225 the - of he Extremes. 
das — hel =" '6 the Number of Terms mt, 
42s Tears. ; 


| 6s 5 = p ) mb 0 375 the common Difference. wh J 


30 — 3375 = 126325 the Age of the Second. rb 46 
26,28 — 3z75 = 22z5 the Age of the Third," 27" 


2nd 6 on to diſcover the Ages of all the reſt. 


d 


Es 5. A Man, ling; Tron 1 ho Weſtward, goes fi 15 x 
Miles and 1 half the firſt Day, ſtill increaſing-every Day Jour- 
ney byaan equal Exceſe, until on the eighth Day having travell'd 
31 Miles, he arrives at Exeter. I deſire to know each Day's 
me. and the Diſtance between the two Ciries? 


31 — 6,5 = 24g the Difference of the Eitremess 


„ e Number of Terim. — 1. 
Miles 
. 62 J 24,5 (3,5 the common Difference; 3 
6,5 + 335 = 10 the ſecond Pay Journey. 520 


a. 
—__ * 


10 + 3,5 = 13,5 the third Day's ourney, 
13,5 + 345 = 17 the fourth Day's Journey, Se 


Then 6,5 + 31 2 37.5 the Sum of the Extremes 
2 . 35 * 4 half the Number of Terms. _ 3% 
150 the Diſtance required. 1 
; | 


UNWROUGHT. EXAMPLES. 1 


hy 6. Suppoſe I 50 Stowes u were vlaced in a right Line, 1 a Yard 
md. half N from each other; I deſire to know how many 
iles a Man muſt go to gather up the Stones ſingly, and 4 


them into a Basket placed a Yard and half diſtant from the 
Stone? Anſ. 12 Miles, 7 Futlongs; ahd 65 Yards. 84 2 


py 5 7 A Merchant bought 1 1 650 Yards" of Broad-Clotli for 


1 7. per Yard, which he ſold again for one Farthing the firſt 


| Yard, two F. arthings.the ſecond in Ariibmetical Prograſſi 
1 del to know tow nuch he gsi lte Whole for, and ba 


he got or br the Bargains and how much } 
Dd2 A 


2 ID * : 


, » 
+ 
Ee ee —L— 


— ———— . ——— 


» 1 — 2 
1 o 
% 
- * 
8 * 


0 
4 4 
0 | 5 1 a — * * 5 : > Ara A lr cus A 3 
= & — 7 —— ran reer NES ——— . a ha. r nyo pet — 
— 7 * * 1 — 
* 8 3 ö 
5 * . 2 „* ? „ 
F , ö 1 * * & F 1 2 
2 . \ * * 
„ . "© * - 
i A 6 „ * 5 4 10 1 $f 
- * 
——— 4 . 2 b*. + bo, EY 9 8 "Wb l * 8 * * * 0 
x T 4 : Y 


93 


* 


* 5 5 + F | 4:47 9 bh le rs | 45 ü 25 f:. i : 4. 2 85 
Aol — fold the Whale for | 821. 7 » 
1 And gained by the Bargain 121. 7 . 1 


E 8 A Debt is to be diſcharged at g ſeveral Payments in 
Aritbmetical Progreſſion decreaſing; the firſt Payment is to be 58 1, 
and the laſt 20 J. What is the whole Debt, and what muſt each 
Payment be? Anſ. The whole Debt is 35 1 J. the common Dif- 
ference 4 J. 15 . +. aud . „ 
| . J. „ 58. 00 The firſt Payment. 
Then < 58.00 — 4. 15 = 53 . 05 The ſecond Payment, 
9553. 05 — 4. 15 *= 48. 10 The third Payment. 
C48.10 — 4, 15 = 43. 15 The fourth Payment, 


c. De. 


4 
* 
— 
1 
* " 
4 . 
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Of Geometrical Proportion continued. 


| A NY Rank or Series of Numbers, which do either increaſe, 
or decreaſe, by one common Multiplier, or Diviſor, are 
ſaid to be in Geometrical Proportion continued. 


2. 4. 8. 16. 32 . Sc. Here 2 ĩs the common Mul- 
8 „ % us © - SE 


As ; 
C32. 16. 8. 4. 2. Here 2 is the common Diviſor. 


- 3+ 9.27 +81. 243. Se. Here 3 is the common 
| : e + Ges 4 Multiplier. b 


And 4 ke 3 | 
"C243 + 81527 . 9. 3. Here 3 is the common Diviſor. 


Note, The common Multiplier, or Diviſor, is called the Ratio, 
or Rate, and is, as &uclid well defines it (Euclid 5. Diff. 3) the 
mutual Habitude or Reſpect of two Magnitudes (and conſequent- 
ly of tuo Numbers) of the ſame Kind according ro Quantity. 


„ , ©. Lon 
. * 


Proportion 


aw,* 


F 


em. 


Proportion (or rather Proportionality, ar Analogy, as Dr. Barra 
would judiciouſly have it; becauſe Proportion commonly dengies 
no more than the Ratio between two Magnitudes) is a Similitude 

of Ratios. uc. 5, Diff. 4 © Conſequently there muſt be ac leaſt 


* 


three Terms to form a Proportion. 


Now, it dour:Numbers are „ Mewn before in 
Page 116th) the Product of the two Extremes is equal to the 
Product ot the two Means. 1 8 5 


Now, we find it demonſtrated (Euclid 7. Prop. 20) that if 
there be three Numbers in Proportion, the Number, contained 
under the Extremes (i. e. the Product of the Extremes) is equal 

to the Square made of the Middle. And if the Naber contained 
under the Extremes be equal to that produced of the Mizdie, 
thoſe three Numbers ſhall be in Proportion. ET. 
] | 

To illuſtrate which, let 2 . 4 . 8 . be Numbers in Geometrical _ 

Pro portion continued, whoſe Ratio, or common Multiplier is 2. 


No, as 2 is contained ſo many times in 4 as 4 ĩs contained in 
8, it will be | | 
F Ab; 435f 438.7 | | 
Wherefore 2 Xx 8 = 16 the Product of the Extremes = 4 
* 4 = 16 the Product of the Means. | 


From whence it neceſſarily follows, that if there are three 
Numbers in Geometrical Proportion continued, the Product of the 
two Extremes is equal to the Square of the Mean, or Middle 
Term; and conſequently, it the Product of any two Numbers 
is eq ual to the Square of any other Number, theſe Numbers are 


in Geometrical Proportion. 


I vo. 32. 64 be a Series of Numbers in Gs 
metrical Proportion, whoſe Ratio, or common Multiplier, is 2. 


Now, as 2 is as often contained in 4 as 32 is contained in 64, 
it will be as 2: 4: : 32 : 64. Wherefore 2 X 64=4 X 32. 


And tor the ſame Rea ſon 4 X 32 = 8X 16. Conſequently. 2 X 

64=—=4 X 32==8 X 15, So that if there be ever ſo many 

Numbers in Geometrical Proportion continued, the Prod: of the 
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two Extremes will be equal to the Product of any two ien 
which are equally diftan from thoſe nme, 1 | - 


The firft Term * Obeperiſtn in a "TORY or we Hh” 
is compared to another is called the Antetedent of the. Ratio. 
And the latter of the two Terms in Prepertiov, or the Term 
between which ard the Antecedent the Ne e is _ 16 
called the Conſequent of the A. 8 


As in theſe 2 4. 8 „ : 4 : 428. Here 2 
is an Antecedent, and 4 2 Conſequent; and 4 is likewiſe an Ante- 
cedent with reſpect to 8, which is iis Conſequent. So that in any 
Series of Numbers all the Terms, except the laſt, are Antecedents, 
and all the Terms erdept the firſt are r 


or” 3 * 


Note, In any Series of Numbers i in Geometrical Pro ortion, the 

Ratio, or Rats, is found by e any one of rhe: 8 

by ics Antecedent. | Mole oP 
As in theſe 2 wigs 8 


2) 10 2 the Ratio. Or 4) 8 02 the Ratio. 
Or in theſe 3-6-0, 27 
$.) 23S the Rais. Or 9 ) 25-3 the Ratio. 

We find it demoriftrated ( Euclid 5. Prop 12) chat if any Num- 


ber of Magnitudes (and conſequently of Numbers) be proportio- 
nal; as one of the Antecedents is to one of the Conſequents, ſo 


arc all the Antecedents to all the Conſequents. 


Let 2 : . . 8 z 16 : be the Numbers in Proportion, 
Then it will be 2:43: e 16. 


Now this is rhe, becauſe 2 2 * p 1 re 8 - T 16 8 5 05 16 +32 | 


the Product of the Extremes = oo 2 + 4 N 8 = 8 Tre 16 ws of 
the Product of the Means. - : 


Suppoſe i N required to find the Sum of all the Terms in this | 
Series of Geometrical Proportionals. | 


. | 2 © Þ 15 e 7 ks os.” ; | 


i 
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Note, I hall all along the Equation, hewp the mall Figures 1, 
2, 4 over the firft, ſecond, and fourth Terms, and yr over the. 
Fins to give a, more e den 1 the Tannen! To. TIO at 
length 6 | 2 


| —— 1 the my of all the 8 . 
= Nen * 18 =rhe Sum of all the Ene e 
f | And 8. _ 2= == the sum of all the Conſequents, f 


hut Then 575 | 
therefore*,- 5 


I 

2 

2 

4 
5 f E 
2 31458 

$ 


8983 


PEE b 2. e 


3 


; 7 5 
gs = 2—15 SS 2 & 16 — A 


* * * 
| 8 oF 121 * : — — * 9 4 1 
835411 5 42 5 9 e 3 
F * ( . 2 3 " * 
* 5 * * 7 8 *, 8 ; Fa c 1 = wn. * > 2 F o f 1 0 # P * * * — 
3 a „ $ N * 3 5 4 


* Nite The Reaſon of the 5th Step i is evident; becauſe where- : 


ever the Second Term oY which is Coaſequent, is dividedby the 
fir Term 2 its Antecedent, the io. mult ren Ki 4 


* 
; #\ R 4 
; the Ratio, : | ©.8 3k. $6.08. Hh Sx 1 \ 890 2 16% 3:4 33 So tS EL 43s © % 


+ 


I ſhall now expreſs the Theorems | in Words at length. 


85 
4 


a THEOREM te 
From the 0 of the. Second — laſt Terme ſubtract the 


Square of the firſt Term, and divide that Remainder by the Se- 


cond Term leſs the 8 and the ö will 85 the Sum of all 
the Series, | 


* 
| N 
5 # 


*. N 7 88 52 * 5 i 4 8 f : 
— 8 80 8 1 "I" _ 4 * 1 . * * r 5 N wah : N N 
6 T4 « 1 „ s 
2 1 fi TEA ( , h a js” yes ' * 
4 8 9 : „ £ o # ; 7 


THEOREM 2. 


3 


From the Product of the Ratio and laſt Term fubtract the 


firſt Term, and divide that Remainder by the Ratio, leſs Unity, or 
1, and the Quotient will be the Sum of all the Series. my 


Now, as it is always neceſſary to have the laſt Ferm known, in 
order to find the Sum of any Series of Geometrical Freportionals by 
either of the foregoing Theorems, it may be very convenient to 

be able ro diſcover that, or any other Term, whoſe Place is 
aſſigned, without producing all the Terms by a continual Mul- 
tiplication, which 1s a very tedious Way of proceeding. 


* 


Now it is evident, that every Term (except the firſt) is produ- 
ced by multiplying the firſt Term ſo many times into the Ratio 
as the Number of that Term 1s — 1. 5 En 


a. 1 


Let 2. 4. 8. 16 . 32. 64. be a Series of Numbers in 
Geometrical Proportion, whoſe firſt Term and Ratio is 2. And ler 
there be placed over them a Series of Numbers in 4+ithmetical 
Progreſſion whoſe firſt Term and common Difference is i, az Indices, 
or Exponents of the Terms. | RE 


* 


U 


5 ; 6 Indices 7 
2 . 64 Oc. in Gtontetrical Proportion. 


„ 
„„ 


Now in all ſuch Proportionali as theſe, where the firſt Term 
and Ratio are the ſame, the Sum, or Difference, of any two of 
the Indices (or Numbers in Avithmetica] Progreſſion) will directly 
correſpond with the Product, or Quotient, of their reſpective 
Terms in the Series of Geometrical Proportionals. DNR] 


E te 6324 426 „ I WOW $4 
Thus, $7 7 16 = 64 The ſixth Term. 


| 6 + 6 2 12 5 4 17 3 


ry 


6 — 224 | 
Or, N 64 = 4 = 16 the fourth Term. 
of 92 Now 


„ 


2 * $ 4 * K 
* „ | 
OY 9 25 
„ 
* 


4% 


thereof; thus 2 is the firft Term, or Root; 4 is the Secomi 
Term, or 2 involved to the Second Power, or is compoſed ot 
2 & 2; and 8 is the third Term, or 2 involved to the third 
Power, or 2 X 2 X 2; and ſo for any other Power, See more 
of this in the next Chapter. So that the ſeveral Indices ſhew to 
what Power the Root, or firſt Term is involved, or of how 
many Times the firſt Term every other Term is compoſed ; thus 
in the foregoing Series the Index 2 ſhews that * 4 the, ſecond 
Term is twice compoſed of 2 the firſt Term, and the Index 4. 
ſhecws that 16 the fourth Term is 4 times compoſed of 2 the firft 
Term; wherefore ic neceſſarily follows, that if 4 the ſecond 
Term be multiplied into 16 the fourth, it will produce the ſixth 
Term 64, as it will be 6 times Compoſed of 2 the firſt Term. 


Now, as any Series of Numbers in Geometrical Proportion are 
made up by a continual Mulriplication of the firſt Term X the 
Ratio, as many times, ſave 1, as the Number of Terms are, it is 
evident that the Ratio, and the ſeveral ſucceſſive Powers thereof 
are a Series of Numbers in Geometrical Proporticn, whoſe Number 
of Terms are one leſs than thoſe in the firſt given Series; and 
that each Term thereof is a Multiplier, by which, if you multi- 
ply the firſt Term of the given Series, you'll diſcover a Term in 
the ſaid Series which is one more in Number than that Term in 
the Series by which you multiply. . 


Note, The Method Mr. Warp (ſee his Young Mathematician's 
Guide, Pages 79th and goth) and moſt other Authors have uſed 


for diſcovering the laſt Term in a Series of Geometrical Proprotionalt . 


is not univerſally true, as it will not diſcover the laſt Term un- 
leſs the firſt Term and Ratio are the ſame, ar ar leaſt made ſo 
(when the firſt Term is Unity, or 1.) by placing the Index f, 
not on the firſt Term, but on the ſecond, aud fo finding the 
Terms by the Indices one leſs than they are in the given Series. 


Ex. 1. A Goldſmith ſold a Pound of Gold at 3 d. for the firſt 
Ounce, 9 d. for the ſecond, and 27 d. for the third, Se. in Geo- 
5 | Ee metrical 


——— — 1 * * —Y * ** 6 RY a. — 


* Note, When I ſay that 4 is twice compoſed of 2, the Mea 
ning is, that 2 is twice uſed in compoſing that Number, or 4 
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Now, ſuch Proportionals are made up of any Number which 
may properly be called the Root, and the ſueceſſive Powers 
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ĩt for ? 


tf x* 


* 2 continued; 1 Ae to know how much he ſold 


1 u rr po” Ls Indices 15 
3 4 527 » 81, Se. Pence in Geometrical Proportion 


1 wo a gn; 
; es . 1 656 the eighth Term, 


8 + 4 = 12 
* And Io * 81 = 531447 the eelfih Term 
| 531441 the laſt Term. 
-X:4 the Ratio. | 
V 
—3 the ff Term. 


— 


** . 1594320 
„1 TR 4 7 


"Then the Ratio 3— 12 2 ĩͤ Diviſor. 


| Find 29 1594320 0 797169 che Sum of all. the Serie, or 
3 : | Price of the Gold 1 in Pence, | 


1. 


Then 7 797 Ry d. = 3321 8 10 5. 5 he fold the Gold for. 


Es 2. A Draper ſold 25 Yards of ſabirfo Broad Cloth at 
3 Pins the ſirſt Yard, 6 Pins the ſecond Yard, and 12 Pins the 
third Yard, Cc. in Geometrical Proportion continued; I demand 


how much Money he made of the Cloth, allowing che Pins to 
be ſold 27 for a Farching ? 


The Sevies will bs 


1. 2. 3. 4 5 Indices: | 
3. 6. 12. 24 + 48 . Ce. Pins in Geometrical 
Pro portion continued. 


MYA TECE 5 - $ Indices 
Then . 8 16. 32 . 64 the Ratio, and the ſue- 
ee Powers thereot in SL ba Proportion continued. 


"Then fd the 24th Term of this laſt Series, v. 9 Ie 
than there are Terms 1 in the firſt given 8 


Thus 


18 4 


firſt Nail, two for the ſechind: and four for the third, &c in 


muſt PE for the Horſe 5 


geſlive Powers thereof in Geometrical Proportion continued. 
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TY e 


2 es i 5 | i 
Tons ge 64 . 64 = 4096 the twelfth Term. 8 | — 
And & 12 +12 = 24 : 


4096 X 4096 = 16777216 the twenty-fourth Term, 
which is a Multiplier, by which if you multiply the firſt Term 
3 in the firſt given Series, okay ang the 2 kl or e Term in 
the ſaid Series. f 


„ 


So 176777216 x z3= = 50331648 is ; the — or laß Term of 
"the Series. 
5033 1648 the laſt Term 
* 2 the Ratio 


EL eee ä 
* — 3 the firſt Term: 


100663293 


Then the Ratio 2—1=1 is a Diviſor. Conſequent- 
Iy, as 1 will neither multiply, nor divide, 100663293 is the 
Sum of all the Series, or Price of the Cloth in Pins, which, at ths 
27 for a Farthing, comes to PRE * 12 334 and 3 Pins over. - © 


. A Man bought a Hose which having 7 Nails in 
each Shoe, vize 28 in all, he agrees to give a Farthing for the 


Geometvical Proportion continued; 1 deſire to KNOW. * wuch he | - Mi 


The Series will be : 


+5: 4:6 4 - 5 Indices 
Ie 2+ 4 16 Oc. Farthings i in Gta Pro- 
| | portion continued. 
Then 1 2.3 4 5 6 Indices 
2 % 4 83816 32 te Ratio, and the ſuc- 


Then find the 87h Term in this laſt Series, 


9%. TIS 1 


+ 6 = 12 
he. t 64 * 64 —_— 4096 2 enelſth Term - 
Ee ty And 


=> 


— 
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And 1 © 9 Den the rwenty-fourth Term. 
AndF 44 322 _ 


16777216 K 8= 134217728 the. twenty-ſeventh Term, 


or a Multiplier, by which if you multiply the firſt Term in the 


firſt given Series (viz. 1.) you'll have the 28th or laſt Term 
uired, So as 1 will neither multiply nor divide 134217728 
will be the Number of Farthings to be given for the latt Nail, 


134217728 the laſt Term 
_ 65 2 the Ratio 
268 38456 
DIM — the firſt Term. 


268435455 


Then the Ratioz—1=1 is a Diviſor, 


Conſequently the Sum of all the Series will be 268435455 Far- 


things == 275620 J. 5 5 34 d. the Price of che Horſe. 
UNWROUGHT EXAMPLES. 


5 Ev. 4. A Servant agreed to ſerve a Farmer half a Year (or 
26 Weeks) for 2 Barley Corns the firſt Week, 6 Barley Corns 


the ee Week, and 18 Barley Corns the third Week, c. 
in Geometrical Proportion continued; I deſire to know what his 
Wages will come to, ſuppoling the whole Barley to be ſold for 


2 4. per Buſhel! An. 5171431. 18 5s 64 4. + 


Ex. 5. A Servant agreed with his Maſter to ſerve him Ten 
Years for the Produce of a Wheat Corn the firſt Year, and 
that Produce o be ſown the ſecond Year, and ſo on from Year 


to Year until the End of the Term; I demand the Value of the 
V hole Produce, ſuppoling the Increaſe to be in a tenfold Propor- 


tion, and ſold at 4 s. per Buſhel ? Anſ. 45211]. 26 544 + 


* "M 


6 


ie 7680 Wheat, or Barley, Corns are ſuppoſed to fill a 
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* = 


\ 


Honw to change, or vary the Order 
| of Things. 


O do this, let us conſider that one Thing admits but of one 
Poſition, as to Order of Place. e e 


* 


If Two Things are propoſed to be varied, they will (as to 


| Order of Place) admit bur of To different Poſitions. 


„ £547 $:#. FEE 
vn J 1 1 „ 


And if Three Things are ' propoſed to be varied they will (as | 
to Order of Place) admit ot Six Variations, or Changes; 


: For : | 
Beginning with 1, the Chan- Ii. 2 . 32 | 
Kg oe vill be 3 15 3 5 = 2 Changes. 

eginning with 2, theChan-F2. 1 35 
2 go will e 0 1 a 2 Ohar 891985 
eginning with 3, the Chan- 3 1. 23 
wo” W 1 hungen 


ges will be 


Total 6 Changes = 2X 3 


You may here obſerve, that there are ſo many different Chan- 
es to be made on Three e when either 1, 2, or 3 begin 
the Order, as there are upon Two Things. | | 


So, if Four Things are propoſed to be varied, there will be 
Six Changes (viz. as many as there are upon Three Things) 


when either 1, 2, 3, or 4 begin the Order. Conſequently 6 x 4 


= 24 the Number of all the Changes. 


The Method therefore of finding the different Changes that 
san be made on any propoſed Number of Things, is by a Fe 
: - | | tin 


8 


tinual Multiplication of a Series of Numbers in Arithmetical 
Frog reſſion, whole firſt Term and common Difference is U nity, or 
1; and the laſt Term the Number of Tnings propoſed to be 
changed. „ | | | 


Fr EXAMPLE. 


The Changes on Two Things will be 1 X 2, The Changes on 
Three Things 1x 2X 3. And the Changes on Four Things 
I * 2 N 3 * 4. Sc. ad Infinitum. ; _—_ 


As inthe following TABLE. 


The Number of The Manner | The different Va- 
Things propoſed to | of finding their | riations, or Changes, 
be varied, or Cchan- | ſeveral Variati- [every one of the pro- 
ged. | | ons, or Changes. | poſed Numbers can 

1 „ | e ſadmit of. 

1 1 : 

* 1 8 "= 2 

3 V 

4 6X 4 | = 24 

5 24% 5 =" 120 

5 & 6 = 720 

7 720X 7. = 5040 

8 5040 X 8 | = 40320 

9 40320X 9 = 362880 

$6 -- 302880 X 10 = 3628800 

11 e e == ace | 
12 39910800 X 12 = 479001000 
— + 5 Ke. | &c. | 


* > 3 — * 


By theſe Computations ſeveral pretty, and indeed very ſur- 
prizing, Queſtions may be performed. | 


Ex, 1. Six Gentlemen meeting by Chance at a certain Inn on 
the 1ſt Day of Auguſt 1736, deſired their Landlord to dine 
with them, and after Dinner and a Glaſs or two of Wine, they 


in a Frolic offered him 30 J. to treat them in a handſome Manner 
8 : | ; | 5 at 


* BE 4 


1 


at his Houſe, ſo lo a$ > they, together with bim, could ſit in a 
different Poſition at Dinner, to which. the Landlord, thinking 
he had made a good Bargain, readily agreed; 1 deſire to know 
how long they mult continue at the Inn? ; 


Firſt 1X 2 314K 5 * 6X 7 = 5040 are the Numb” of 
Poſitions, or n of Places. 


Then 5040+ 365 = 13 Years 295 Days. 


But as 1 736 can be divided by 45 without leaving a Remainder, 
i t is evident that that Year was a Hiſſextile, or Leap-Year. And 
it is likewiſe evident that there have Cong + Ann, or rh 
_ Years during thoſe 13 Years: 


CORE TT 
FD 3365. SIC ION 

| he: g 

Now 295 — 3 = 292 Days, So they muſt continue at the 

13 Years 292 Pas; or until b the geh, 70. 5 b 


-* 
; ? [ 1 As 


Er. 2 *F deür re to know how mm Lifferent Chavges: may: he 
rung, upon 12 Bells; and how long all thoſe Changes will be 
ringing. over at the Rate of 10 Change in a Minute! | 


. * 7 


Firſt 1 x. 2 x 3X4%X5 * 6* 7 * * 9 * 10 * 11 X12 = 
47900 1600 the Number of Changes. 


Then 10) er 47900160 Minutes. 


/ 


Then 8 Minutes = 91 Years 2) Days, the Time 
in which all the Changes will be e over, allowing 22 
EY or 5 oy Te ears Oey: the 20 * A 


1 Har 
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CHAP. XXL 


114. = A rithmetic. EY Chap. 21. 


VE 


OR. 


EXTRACTION of the Roots. 


1 


e r. 


Of Evolution, or Extraction, of the 
Roots. 


N. 


is the diſcover irg or finding a certain Number (which is 


_ called the Root of the ſaid Power) of which the given Number, 
or Power, is compoſed, by multiplying it into itſelf as many 


Times ſave one as the * Index of the Power denotes. 


Let us now ade how theſe ſeveral Powers are compoſed. 


A Square Number is that which is equally equal; or which 


is contained under two equal Numbers Euclid 7. Dif. 18. 


That is, in other Words a ſquare Number is the Recta gle, or 


Product of any Number multiplied into itſelf ; as 2X 2 = 
a Square Number, of which 2 is the Root, Aud this Multipli- 


cation is called the involving the Number 2 to the Second 
| > | Pov er. 


> a. — 


1 LIES 7 — £ 1 * N , 6. 


* Note, The Index of the Poxver is that Number which denotes 
tbe Power to which any Number is involved. As 2 is the Index of 
the Square, or Second Poxver, 3 is the Index of the Cube, or third 
Porper, £96, a : ; . | 


we 


L 


E VOL U. TION, or Extrating the Roots of any. Power, 
C 


| 
| 
1 
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Power. So that, with Relation to local Extenſion, 2 Square is 
a Rect-angular Figure, conſiſting of two equal Dintenſions, 
Length and Breadth. | | 


A Cube is a Number which is equally equal equally, or 
which is contained under three equal Numbers. EvucLip 7. 
THE 19.” | | 


That is, a Cube is a Number produced by multiplying any 
Number into itſelf, into itfelf ; or by multiplying a Square into 
its Root; as 2X 2X 2 = 8 a Cube Number, of which 2 is the 
Root. And this Multiplication is called the Involving the 
Number 2 to the third Power. So that with Relation to local 
Extenſion a Cube is a Solid Rect- angular Figure, conſiſt ing of 
three equal Dimenſions, Length, Breadth, and Thnickuéſs. 


| Now, tho? we cannot conceive any Body compoſed of more Di- 
menſions than theſe Three, yer any Number may be raiſed to 
ever ſo high a Power by the ſame Method that a Square, or 
Cube, was produced. „ = 


So 2% 2X 2X 2 = 16 the Biquadrate, or 4th, Power, 


And 2X2X2X2X2= 32 the Surſolid, or 5th, Power. 


And ſo for any other Power 

So that any Root, and the ſeveral ſucceſſive Powers thereof; are 

a Series of Numbers in Geometrical Proportion, whoſe firſt Term 

and Ratio is the Root; and the Indices of the ſeveral Powers 

are a Series of Numbers in Arithmetical-Frogreſion, whoſe firſt 
Term and common Difference is 1. 8 * 


e f pa 
A537 . 4. $ . 16 , 32 « 64 „ 128 Oe. in Geometrical 
- | . Proportion continues, 


According to the above Series of Numbers in Geometrical Pre- 
portion, involved according to their ſeveral Indices expreſſed b 

the Series in Avrithmetical Progreſſion, the following Table of 
Powers is compoſed; wherein the Root is only one Single 


Figure. bbs 8 
1 ;»; wks TABLE, 
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TABL E. 

[EH Si Lil |= 15 3 

0 11011 S 12 

* 82 "> KS; 3 — 2 * 

'S[=| s "tf IK 9 | 

228 32 8 I 2 8 8 8 
ä V3 W 
1 5 ES, | V8 

r ek HP 

4 tl e|=S]5.3}Þ 22 8 EQ e, 

rr oe 

ere [48 46 vo | 

2 — 3 2 > > S. 5 2 

2121S D 8 2 2 

18S |+$8 882 — | 9 

18 Yo WT, Gy C2. 02.4: +» | | 

Ind Ind Inde rſlnder | Index | Index | Index | Index 
T ROD [OY | ® | 1) 

4 * i 1 1 1 . 6 | 
7 8] 13 64, 2 n e 512 
34 9] 27] 81 243] 729, 2187] 656[ 19683 

41 16} 64] 256 1024] 4096) 16384] 6553660 262144 
ﬆ| 25125] 625 3125 15625) 78125] 390625 1953125 | 
ff.. TTY YR rn ln, 

4 4 36121511296; 7776, 4665 2799361 1679616] 10077696 | 

4} 7] 491343]240) 16807]117649! 823543 5764801] 40353607 | 

8 645 1204097 12758 2621442097152 67772 16ʃ134217728 
91 al 29 6561159049; 31441 47829694304672 1 387420489 | 


| In this Table you may find (by Inſpection) any Power as far 
as the ninth, of any of the ninth Figures, and by it you may 
-diſcover the neareſt Root of any Square, Cube, Oc. whole 
| Root, or Side, is a ſingle Figure. „ 


But if the Root conſiſts of two or more Figures, then it muſt 
be found Figure afcer Figure at ſeveral Operations. © 
| = | | But 
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1 
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- 
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— * 


But before you begin to extract the Root of any Power, you 
muſt place Points over the given Reſolvend, or Number to be 
extracted, in the Manner here directed. Whether your given 
Reſolvend be H bole Numbers, pure Decimals, or Mixed Numbers, 
the firſt Point mutt be pur on the Place of Unity, proceeding to 

point towards the Lefr- Hand of Whole Numbers, and towards the 
Rich: of Decimals, according as the Index of the Root denotes; + 
i e. for the Square at eyery two Figures, and for the Cube at 
every three Figures Sc. | 


Suppoſe the given Reſolvend was 86543784343, it muſt bo 
pointed thus 5 . 7 5 


Square Root 865737 84343 


For the Cube Root f 86543784343 
| Biquadrat Root 865 43784343 
Or ſuppoſe the Reſolvend to be o, 4376543874 


Square Root „4376543874 


For the & Cube Root | 0,4396 54 387400 
. eee ee an 
Dr ſuppoſe the Reſolvend to be 743 26,487 36. | 


8 aki a. i 


Square Root | 74320,487 300 
For the Cube Root 743265487 360 
Biquadrat Root 74 326,487 36000 
Note. The Points placed over the Reſolvend exactly determing 
the Number of Figures in the Root, and ſhew by their reipec- 


tire Places whether they be V bole Numbers or Decimal Parts, aud 
how many of each Sort if they happen to be Mixed Numbers. 
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To extract the Sqvary ROOT. 


His pointed the 
Dividend in Diviſion ; then find a Number which ſquared will 


R 8 Te 


given Reſolvend, as before direfteds 


draw a crooked Line on each Side of it, as you do by a 


make the neareſt Approach to the firſt Period towards the Left- 
Hand of the Reſolvend without exceeding it, which place before 
your Re:vlvend as your firft Diviſor, and likewiſe in your Quo- 


tient as your firſt 


oot , then ſquare the Root, and ſubtract it 
from the firſt Period: To the Remainder bring down the next 


Period of Figures for a Dividend, and double the Root, or 
(which is all one) add the Root to the laſt Diviſor for a new Di- 


viſor, asking how many times it may be had in the Dividend, 


with this Caution, that the Diviſor muſt be increaſed by annex- 


ing the Quotient Figure to it; then multiply the Quotient, or 
Root Figure, into the increaſed Diviſor, and ſubtract that Pro- 
duct from the Dividend: To the Remainder bring down the next 
Period of the Reſolvend for a new Dividend, and double the 
Root, or add the luſt Quotient Figure, or Figure placed in the 
Root to the laſt Diviſor, for a new Diviſor, as before; remem- 
bering always to increaſe the Diviſor by annexing every Quo- 


tient, or Root Figure, as found to the Diviſor, and ſo 


from Point io Point until all is finiſhed, | 
Ex. 1. Let it be required to extract the Square Root of 


* 


53963716. 


The Reſolvend, bein 


thus; 


| 4 Proof 7346 * 7346 = 53963716 the Reſolvend. 


iſt Diviſor 7) 53963716 ( 7346 the Root 
+ 7 49=7X7 | | 


2d Diviſor 143) 496: Vir. 
fs + 3 429 = 143X 3 


3d Diviſor 1464 ) 6737 EL, 
+4 $5856 14644 


| 4th Diriſor 14686 ) 88116 


40 


e 


(cQ000) | 


88116 = 14686 1% 


proceed 


g pointed as before directed, will ſtand 


£ 
* * 


Ex. 2 


r A 74 —_— eee rar b ee e „ — 
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- Bw hav bw required to e the Square Root E 
2988847 1,69 12233 


nd n 
4 


1ſt * -N 5) 2088847 1 Eoreigenens Bo Root 
= 


2d Diviſor 755 488 
16; 


34 Diviſor mY 25 \ 520 
1 6546 


” Divitor 10907) 0 ö | 1 "I 
| 5 70439 . | 


Fth & 6rhDiviſors denne; ) ARE „ "Fo 

JOY 4 COTM 

5th Diviſor © 10934,055 ) 54,50% - 
54670325 | . 

„„ ͤ oemopothl ac gas” 

(09000000). 


2 1 Ce 925 2 > «Ly 
Proof 5467 5035 7 5467835 — een the Reſolvend. 


Ex. z. Let it be required to extract the Square Root of 
12574116, | | | 


3 3 „3546 
3 „O = 0z3 X 0573 
OE 


* 0357 f 
0325 ; 
S; J Mo 


1 NET 2794 003241 : 
1 | 7 4 ) 002616 


is ) ,000425 5465 
aste 


ASE. | 
pts Ben 


* 


Note, Tho' I have ORE off the proper walks of Nee 
in the Diviſors, c. of 28 two Lak Examples, yet it is quite 


unneceſſary, 


7 KY „ e 7 o 
EE 


3 
1 — 
roy ”* 


8 vv — — — 2 pon 
— 2 8 . 5 * IN 1 rr 222 22 22 l view 1 1 : . g 
. 5 — * _ — - ba «2 Ks * 
* . —— — 5 a : > . — * ann 24%), 3 9 r 2 2 — — ps 
| h N F . 5 5 3 g. oe 2 K. on — + > ee S „ N 997% ho — * 2 
r hn Saran iD RE - 3- . _ . E 2 r * N n — + p . , 
8 8 Yes wares fy , 5% _ ut. < 3 3 A" 7 * — my . 7 5 v — 1 2 
4 * — oy ” - PS 5 — 7 1 = > — — = - p x; 2. 
—— 8 . p 7 4.04207” 8. P 2 - 7 my” * f 2 LOL 5 Coreg 7 — — 5 
7 L * . Does Fc. He 7 ET by 1 9 5 n « . * 2 * q 
2 a 8 K 5 1 \ nd TI ' 1 8 * 


* 5 K 6 * 
. 


ol 
a rn SST 


_ —— 


pu rr 
n 
— 


Wann: vac 
CO 


n 
1 — — > — 
1 *. 


m | 


230 Arithmetic. Chap. 11. 


unneceſſary, and what I ſhall omit for the future, except in the 
Reſolvend and Root, as the Number and Value of the Figures 
N the latter are juſtly determined by the Points placed over the 
ormer. | : | ; 


Tf the Root of a Vulgar Fraction is required, you may if an 
exact Root of both Numerator and Denominator can; be found 
extract them both, and the Roots will reſpectively be the Nu- 
merator and Denominator of the Root required. 


Or you may reduce the given Fraiax to a Decimal, and find 
its Root as before directed. . 
* 4. Let it be required to extract the Square Root of 
The Square Root of 9 = 3 the Numerator. N 
And the Square Root of 16 == 4 the Denominator, 
So 4 1 the Root required. 
Or A = 0,5625 per Chap. 11. Sect. 5. 


Then 790,625 ( 0,75 the Root required. 


7: ** 

165.3 725 
725 
(ooo) 


It frequently happens that the given Reſolvend is not a per- 
fect Square, or Cube, Sc. And then ſuch a Number is cal led 
a Surd Number, which after Extraction hath been made through 
all the Points will leave a Remainder, to which you may add 
Decimal Cyphers, viz. two at a time for the Square, three for 
the Cube, Ec. and extract until you have got ſo many Decimal 
Parts in the Root as you think proper: for tho' every Figure 
you take in the Root is a nearer Approach to the Truth, yer if 
you extract ad /nfinitum, a juft Root Gan never be found, 


| Er „5 


Chap. 21. Of Evolution, ec. 231 
- Ex. 5. Let it be required to extract the Square Root of 573. 


2 ) 573 (237937478407 1 the Root required. 
„ 5 | 
43 ) 173 
3 129 
4690 4400 
9 4221 
4783 ) 17990 
3 14349 
47867) 355100 
1 4 335069 I » 
478744 ) 2003100 | 
4 1914976 


| 4787481 *) 8812400 
33 
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Note. Having here found 7 Figures in the Root, I proceed to 
find 6 more by tho contracted Way of Diviſion of Decimals ſhewn 
in Page the iogth. And if you pleaſe to proceed with the Ex- 
traction where I left off, you'll find the Root to be exactly the 
- Tame : For it you extract far enough to find more than half the 

ie you intend in the Root, the reſt may as truely, and more 
ily, be diſcovered by this Method than by ExtraQing. 
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N ROVUOHT EXAMPLES. 


Ex. 6. What is the Square Root of 27423917, 136228? 
tat 3 Auf. 52361785. _ 


Es. 7. What is the Square Root of 0,003 2187467562 
© Anſ. o, 5673 4. | 


Ex. 8. What is the Square Root of 7654 ? 
| An}. 87,487141, Se. 
, / : 3 
Ex. 9. What is the Square Root of 9672014 3,9295 
Anſ. 9834564. 

Er. 10. Suppoſe an Army, conſiſting of 605916 Soldiers, are. 
dran up Rank and File in Form of a Square; I demand how 
many there are in Front, and how many deep ? 5 

Anſ. 246 Soldiers. 


Ex 11. The Floor of a certain Square Room has 4225 Stones 


in its Pavement, each a Foot ſquare; I deſire to know how many 


are contained in one af its Sides? Anſ. 65. 


Ex. 12. There is a Town whoſe Wall is 194 Feet high, 
which is ſurrounded WIH Mote or Ditch 26 Feet in Breadth ; 
demand the Length of a Ladder which will reach from the 
Outſide of the Ditch to the Top of the Wall? 

| ©" An. 325 Peet. 


Note. In this laſt Example the Square Root of the Sum of the 
Squares of 194 + 26 is the Length of the Ladder; for in any 
Right - ang led Triangle, the Square of the Baſe + the Square 
of the Perpendicular = the Square of the Hy pothenuſe. Excl. 1. 


1 
Note. Mr. Warn, in- his Tung Mathemitician's Guide, Page 


129th,. and in the th Chapter of his Compendium of Algebra, Ins 
propoſed another Method for extracting the Square Koot, 


' which, as it 4s more intricate than that I have before ſhewn, 


which is really (in my Opinion) the eaſieſt that can peſhbly be 
+ invented, and the only one that all other Authors which 


A bYtcvy* I have- 
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I have ſeen make uſe ot: The Reafon of which, together with 
the common Method of extracting the Cube Root, and all other. 
Roots, ts very nicely thewn by es RONAYNE, in his Treatiſe 
of Algebra, by only involving an Affirmative Quantity, conſiſting 
of two Letters (as a 4-6) to the ſame Power, out of which you 
are to evolve, or extract, as a Canon, or Rule, for performing 
the fame. But as it is very tedious to extract any Power higher 
than the Square by this Method, I ſhall propoſe to the Learner 
Mr. Wazrp's Method of extracting the Cube Root, as ſhewn 
in his Teung Mathematician's Guide, Page 131. which is the moſt 
eaſy, and conciſe, I ever ſaw, only with ſome ſuch little Alteration 


as to the Method of Operation, which (I believe) will render 
the Practice of ir ſomewhat more caſy. | 


ra n 
8 


. 


r 1 
. 
„ Sor, 


By oo yo - * " 5 1 * 
222ͤĩÄ1u 2 IT an ds OS 


Sx cr. 3. 


ws 2 - Fs 1 * * . 1 
4 was 22 
2 
ISR 8 n 2 „ I. 


To Extract the Cone Root. © 
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2 
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"HE Ex:raQion of the Cube Root admits of two 
A | | py 


e 
— * . 
2 


The Reſolvend being pointed, as before directed, on every 
third Figure, find a Number which, being cubed, wili come 
neareſt to the firſt Period of the Reſolvend, whether greater or 
leſs ; which ſaid Number call your firk Root. e 


e Te a 7 ; — * 07 a 5 he ds > ” 171 8 
E ˙²˙ Un oor ee 
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CASE 1. 


** . 
1 


It the Cube Number be leſs than the firft Period of the Reſol - 
vend, ſubtract it therefrom, and call its Root Lets than Jui. 


r — 
— 


CASE 2, 

If the Cube Number be greater than the firſt Period of the 
Reſolvend, annex Cyphers to it, that fo Subtraction may be 
made, and ſubtract the Reſolvend from it, and call its Root 
ore than Jutt. 8 

| | E g Then, 
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Then, whether the firſt Root be More or Leſs than Juſt, annex 
ſo many Chyphers to it as there are remaining Points over the 
Reſolvend, which multiplied by 3 will be a Diviſor, by which 
if you divide the Difference between the aforeſaid Cube and Re- 
ſolvend, the Quotient will be the Reſolvend depreſſed to a 


Square, which muſt be pointed accordingly on every Second 
Figure. | | | | 


Which being done, make the firſt Root (without its Cyphers) 
the Diviſor, be how many Time: it is contained in he firft 
Period of the new Reſolvend, with this Confideration, that 


if the Root (row a Divitor) be Leſs than Juſt, as in Caſe 1. 


ou muſt annex the Quotient Figure to it, multiplying that 

iviſor ſo increaſed into the ſaid Quotient Figure, and, ſetting 
down the Product under its proper Period of the Reſolvend, 
ſubtract it therefrom. Then to the Remainder bring down the 
next Period for a Dividend, and add the laſt Quotient, or Root, 


Figure to the laſt Diviſor for a new Diviſor. And ſo proceed 


from Period to Period, as before in the Square Root. 


Bur, if the ſaid Root (now a Diviſor) be More than Juſt, as 
in Caſe 2. you muſt ſubtract the Qyotient Figure from the ſaid 
Diviſor with 2 Cypher annexed, or ſuppoſed to be annexed, to 
It, and multiply ing the Diviſor ſo decreaſed into the ſaid Quo- 
tient Figure, jet down the Product Subtract and bring down 
the next Period of the Reſolvend for a Dividend. Then the laſt 
Quotient or Root Figure, together with the next that you take 
in the Root annexed to it, being ſubtracted from the laft Diviſor 
with an annexed Cypher will be a new Diviſor. And ſo proceed 
from Period to Period, until you have got as many Figures in 


the Root as you intend at that Operation. 


4 


T ſhall now lay down an Example or two in each Caſe, which 


will render the Work plain and eaſy. 


Ex. 1. Let it be required to extract the Cube Root of 
447997125. | 


The 


—— 
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The given Reſolvend pointed as before directed will ſtands 


Thus 447697 125 ( 7 the firft Root Leſs than Juſt 
It's Cube = 343 N 


709 X 3 2100) 104697125 ( 49855 the new Reſolvend. 


1ſt Diviſor 76 ) 49855 ( 765 the Root required. 
+6 456 15 

2d Diviſor 825) 4255 | 
=” N 4125 


130 the Remainder to be rejected. 


Here 765 is the true Root at the ſirſt Operation, as you may 
find by involv ing it. For 76g x 765 X 765 = 447697 125 the 
given Reſolvend. But if it had not been the true Root, you 
muſt have taken the increaſed Root ( viz. 765) as the firſt Root, 
and proceeded to a ſecond Operation, which would have diſcover- 
ed the Root true to nine Places of Figures: for every Operation 
finds the Root true to three times the Number of Figures the 
preceding one docs. 7 


Or this Example may otherwiſe be performed by Caſe 2. 


Thus *—447697125 ( 800 The Root more than 
Its Cube = 51 2000020 x Juſt 


Then 800 * 3 2400) 64302875 ( 26792 A new Reſolvend 
Firft Root 8 SO 


— 8oo the firſt Root. 
iſ Diviſor 77 ) 26792 ( 035 to be ſubtracted. 
| * 23 | 


5 — — 365 The true Root, as before. 
2d Diviſor 735 ) 3692 : 
3675 


3 — 


17 The Remainder to he rejected. 
G g 2 Ex. 2. 


19 — 


* Note. Whereever I have placed the Sign (—) before the Reſolvendy 
ſyeus that it is 10 be ſubtracted from the Cube Number under ii. 


— 
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Ex 2. 2 it be required to extract the Cube Root of 


66732867543276834734 's 4 Firſt Root 
Its Cube = 64 „ Len than Juſt. 


4900000 3= (200060797 32867543276334734(o47 38901939 
A new 7289 ſolvend. 
405 c 225738961939 ( 405614 The Root true to fix 
T5 5 Ms 5 Figures at the Arft n 
of ) 25238 
+6 24635 


41121 ) 60296 


+ 41121 
11224 ) 1917519 
55 1644896 
272623 


In tlie ſecond Operation, if you deſire to Es but twelve Fi- 
ures true in the Root, you nced only aflume 4056 as the firft 
5 and proceed as follows. 


V' i) 4056 the 
The Cube of 4056 = 66725807616 Uk aſſumed. 


1 
* 
1 
13 
; 4 
: * 
A 
N 
7 
17 
: 8 
x 
1% 
# 
8 k 
+I 
: 
4 
} 
4 
4 * 
{i 
# 
d. bs 
t : 
| | 
. 
* 


ee ) 7059927276834734 ( 580204411 


A new Reſolvend. 
1 40561) $30204411 (4056143, 4338 the Root true to 
—+-1 40561 the twelfth Figure. 
405624 ) 1745944 | 
+4 1622496 a 
n e . 
40: 6283*) 12344871 1 From hence the Divifios 
i. 688492 is carried on, and con- 
1775952 tracted, as in Diviſßon 
| 1 — of Decimals, pa. 109, 
5 3 | 2 
12159 
. 1542 
8 1217 
| 325 
+ Bus 
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Now, bad 40 . bers aſſumed 28 the firſt Root, the i 


might have been found true to eighteen Figures ar the ſecond Q- 
peration. 


Ex, 3. Let 1¹ be required to extract the Cube Root of 


— 9876436587 36843 (10 Root More than 
Its Cube = 1000000000000000 Juſt 


X00000 X 3 = 300000 ) 12356341263157 ( uy A new 


L W n 
iſt Root 10 | 
— o 155 | 
„ $45 100000 the fir Ree 
1ſt Diviſor 996) 41187804 ( — 00413,538 
— n 3984 e the Root tr ue to 
—— 17 7 Figures at the 
110 Diviſor 9016 9919) 13478 firſt Operation 
: "As 9919 and only an Unit 
24 Ane 99777 ) 355 | eighth Figure. 
** 297531 1 8 
38373 
49588 | er 
| 8785 | 
7933 
882 
798 
59 


UNWROUGHT EXAMPLES 


Ee, 4+ What is the Cube Root of 86543 x64 I 
an 


* 5. What is the Cube Root 100137456589630016) | 
Anſe 464356. 


a 5 F 1 3 | | : A6. 
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4 — rr 


Ev. 6. What is the Cube Root of 76432 ? 
Anſ. 421438349, Ec. 


Ex. 7. What is the Cube Root of 5876543 2486 2658 a 
3 Anſ. 837607, 1949, & c. e | 


As the Theorems, or Rules, for theſe Methods of Extracting 
had their firſt Invention from an Algebraic Proceſs, fo the Reaſon 
of their Operations, and of their having a Remainder, even 
When a true Root is diſcovered, is not well to be given in Words, 


However, theſe new Methods are a vaſt deal ſhorter, and eaſier, 
Man the common, and uſual, Methods of Extracting, which by 
a tedious Way of Involving, c. diſcover a Diviſor, by which 
to gueſs at every ſingle Figure in the Root, which in an 
Extraction of the Cube Root, where there are 10 or 12 Figures 
in the Root, would, at leaſt, require thirty or forty times the 
Number of Figures. | ” : 


Now in theſe Methods of Extracting, the Root is at the firſt 
Operation found true to three Figures at leaſt, and ſometimes to 
five, or ſix, according as the Difference between the Cube and 
the firſt Period of the given Reſolvend is more, or leſs; and at 
every Operation after, you will diſcover the Root true to three 
times the Number of Figures you aſſume as your firſt Root; ſo 
that the Error either in Exceſs, or Defe&, gradually leſſens at 
every Operation, until it becomes infinitely ſmajl, or inſignificant. 


The Root of any other Single Power way be extracted by 
near the fame Method that the Cube here is; but as the Extrac- 
ting the Roots that are higher than the Cube, or third Power 
can be of no real Uſe to any ene who is only an Arithmeticiany 
and as an Algebraiſt may raiſe Theorems himſelf for that Purpoſe, 
I hope the Reader will readily excuſe the Omiſſion. 


_— 


CHAP: 


—_— 


N 


C HAP. N 


OF 


I NN TB RK FE ẽ 


IEA ISI is der SIMPLE, or COMPOUND. 


SECT. E 


Of Simple Tutere/?, Rebate or Dif- 


count, &C. 


Simple Intereſt is when a certain Rate per Cent: per Annum, 
agreed on between the Borrower and Lender, is paid for the 


Loan of any Sum of Money, which, according to the Laws of 


England, mult not exceed 5 J. for 1 Year, 10 J. for 2 Years, Gr. 
Now in this Rule 5 Things are to be coulidered ; 


ft. The Principal or Money lent: 
2dly, The Rate per Cent, or Intereſt of 100 J. for 1 Near, 
34ly, The Time of its Continuance at Intereft, 


Athly, The Intereſt, or Money paid for the Loan of the 
Principal for the given Time. And, 


gthly, The Amount, which is the Sum of the Principal and 


Its Intereſt for any given Time. | 


When a Perſon is ſaii-fied for a Sum of Money due ſome Time 
to come, by the preſent Payment of ſo much Money, as would a- 
moulit to tlie ſame in tlic ſame Space of Time, at any Rate der Cent. 


er 


1 

| 

4 
| 
= 
| 
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Aion, 4 ROI 3 


per Annum . on, then this is called Rebate, or Diſcount; for 
the Performance of which it has been uſual for Authors to make 
a diftin& Rule, for which I ſee no good Reaſon, ſince it is in all 
Reſpects the ſame as Simple Intereſt. 


For in Rebate we are to conſider, 


1ſt. The preſent Worth of a Legacy, or Sum of Money, — 
be paid ſome Time hence, anſwering to (we Principal in Simple 
Intereſt. 


zdly, The Rate per Cent. per — 


3dly, The Time in which the Legacy, or Sum of e 
will become due. 


Athly, The Rebate, or Money that is allowed for * 
Payment, anſwering to the Intereſt. 


sthly, The Legacy, or Sum of Money firſt due, which is 
always equal to the Sum of the e Vous md Rebatey 
and anſwers to the Amount. | 


I ſhall therefore ſay no more of Reb ate, r vary an Exam- . 
ple under each Caſe, to ſhew that Simple Intereſt and Rebate are the 
very ſame, 
| ' Simple Intereft admits of 4 Caſes: 


CASE B 


Given the Principal, Rate per Cent. per Aunum, and the FRO 
to find the Intereſt, or Amo unt. 


R U 2 E. 
Find by the Double Rue of Three Dire the Intereſt of the 


given Principal; to which if you add the Principal, you'll have 
the Amount required. 


What will 593 7 10 7. amount to in 7 Vears at the Rate of 
& ] per Cent per Anaum? ; | 


109 
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* * * 


I of . | 11 

100 2 * 735 | . | 
Year X1 E „ & * Yeus © 1 

100 ) 5 (a,og 4014, 


Per THEOREM 2. $7355 1 
| „5 $f 


7744225 = 774 *4»6 the Amount. 


Or, Suppoſe I receive 5754 J. 10 s. now, for a Sum of Money 
due 7 Years hence, allowing 8 J. per Cent, per innum for preſent 
Payment, I demand the Sum firft due? Anſ. 774 l. 45. 6 4 


Note, If you ſubtract the preſent W orth from the Sum fixſt 
due, the Remainder is the Rebate, or Money allowed for prompt 
Payment. 1 


So here 7741 4s. 6d. — 573 l. Tos. = 200]. 145, 64 the Rebates | 


If the Time be Parts of a Year, or Years and Parts of a 
Year, it is beft performed by reducing thoie Parcs io Lecimals 
For the better reducing of which let ut be conſidered. _ | 
Nay is 381 Part of a Year = 0,00827398 ferg 
Month is x3 Part of a Year = <,98343 3, Gr. 


That one 
's Quarter is F Part of a Vear = 0325 _ 


What will 246 } 105. amount to in 4 Years, 1 Quarter, 2 
Months, and 20 Days, at the Rate of 5 J. pe, Cent per num ? 


Or, Suppoſe I receive 246 l. 10 f. now, for a Sum ef Money 
due 4 Years, 1 Quarter, 2 Months, and zo Days hence, allow ing 
5 J. per Cent. per Annum for preſent Pay ment, I dend the Sun, 
due at faxit 3 EW 2 5 
| 4 Years 4 

1 Quarter = 0,25 
2 Months = 0,1656586 
20 Days == 0,054796 

The Total Time = 4,4714652 Years _ 

| Dh: oo X“ 
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——— 


= 1p, -_— 
That y, *$ 5 2 7555 55 e | 


X 4,47 1462 Yr. 
And 5 5,1 10760198 
he 


246,5 = 301,610) 691 = 301 Z. 12 5, 
— 4. 2,338 SO. 9. i 


Anſwer required. 


CASE 2. 


Given the A, Rate per E and Time, to find the 
Principal. | | | 


RULE. 


Find the Amount of 100 J. for the given Time, and then the 
Proportion will be, 

As that Amount: 100 J.: the given Amount : the Prin- 
cipal required. | 


What Principal or Sum at Intereſt, will amount to 774 7 45, 
6 d. in 7 Years, at the Rate of 5 J. per Cent. per Annum ? | 


| 0 . 
What is 774 J. 45. 6 d. due 7 Years hence, worth 5 in ready 


oney, abating, or r diſcounting, 5 I * Cent, per Annum * 2 


Yr. J. Te J. ; | 
7: 35 the ies of 100 J. for 7 Years. 


„ 
| . | J. J. 
Then 100 + 35 = 135 the Amount of 109 U in 7 Years- 
. 45 mY 05 * ' f * 
135 100: : 7745225 557335 = - 573 10 the Principal required 


Per THEOREM 4. 4. 100) 135 ( 1335 ) 7741225 (575 


CASE 3. 


4 


Given the Principal, Amount, and Time, to find the Rate 
der Cont. per Annum. 
CE RULE. 


Haß. 77 8 Of ee 7 — 243 


"KVLS., 


| Subtra&t the Principal from the Amount, and the Remainder 
vill be its Intereſt for the given Time, Then try by the 
Double Rule of Three Direct, 


Ik the given Principal will gain that Tntereſt in the given 
Time, how much 100 J. will gain in a Year, which will be 
the Rate per Cont. required, | | 


At what Rate of Intereſt per Cent. per Annum will 573 J. 10 f. 
amount to 774 J. 49. 6 4. in 7 Years? | 


O R, 


Suppoſe a Legacy was left me of 774 1. 475. 6 d. to be paid 
7 Years hence; but I agree with the Executor for the preſent 
Payment of 57 3 1 10s. I demand the Rate per Cent, per Annum, 
allowed for his Money ? 
I; 
7747225 
23/0 


209,725 the Intereſt of 5731. 10 5. in 7 Years, 


4 > 1. 11 
573 5 o * * 100 - 
BY: N } * 1 4 83 


40 1475 100 
| | 200,725 


— 


| „ 40105 ) 2007245 (58 
200%, 


— — 


CAS E 4: 
p Given the Principal, Amount, and Rate per Cent, pe, Annum, 


do find the Time, | | 
Hhyz RULE 


6 | 


— — — — 
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— 


Subrrack the Principal from the Amount, and the Remainder 


Rule of Three [qverſe ; 


will be irs Intereſt for the given Time. Then try by the Double | 


In how long Time the given Principal will gain that Intereſt 
at the given Rate per Cont per Annum. 


In how long Time will 573 J. 10 5. amount to 774 1. 45. 6 4 
4 the Rate of 5 J. per Gent. per Annum? 7 5 


OR, 


Suppoſe I received 73 J. 107 for 2 Le 7 of 74“ 4 4. 
6 d. Pie the * 5 . per Cent per 3 or preſent 
N I demand when the Legacy was payable without 


. 
1741225 
737.3” | | 
200,72; the Intereſt 573 J. 10 f, for the given Time. 
FP. Tre TE, ; 
100 a noe * + | 
EL. 5 _aoa738; 6h © 


573.5 X 5 = 2867, 5 Diviſor. 
I X 200,725 XxX 1co = 20072, 5 Dividend. 
2867,5 ) 20072,5 ( 7 
2007 2,5 
| | (000006) 
ff. In 7 Years, 


Unwrought Examples, to exevciſe all the Caſes of StuyLu 


INTEREST. 


Ex t. How much will 432 /. 10 57 amount to in 6 Years, at 
the Rate of 5 J. por Cent. per Annum ? An, 562 5 


* 


ſt. In 


——— ͤ—Aä—) — .2yu — — 
Chap. 11. Of Here. 


nun... 


Ex. 2. In what Time will 426 . ro s. amount to $03 1 5 
4 4. 3:3 q. at 4 J. 10 4. per Cent. per Annum ? | 


Anf. In 4 Years. 


Ex. 3. Suppoſe a Legacy was left me of g58 J. 6 5. to be paid 
8 Years hence; but 1 agree with the Executor for 647 J. 10 3. 
ready Money; I demand the Rate per Cent. per Aunum allowed 
for his Money? Anſ. 61. FI, | 


Ev. 4. What is ;96 1. 12 f due 8 Years hence, worth in ready 
Money, abating or diſcounting 5 J. per Cent. per Annum? X 
| | | Mm Anſ. 419 h 


Ex. 5. What Principal, or Sum of Maney at Intereſ, will 
amount to 508 J. 18 3. in 8 Years, at the Rate of 5 J. per Cent. 
per Annum An 363 |. 103. 


Er. 6. At what Rate of Jnterefs per Cent. per Annum, will 
436 /- 17 5. amount to 655 J. 5 4. 6 4. in 10 Years? 


A 5h, 


Ex. 7. What is 1763 J. 19 s. due 21 Years hence, worth in 
ready Money, abaiing or diicounting 4 J. per Cent. per Annum ? 


Anſe 1894 1. 10 7. 


Er. 8. In how long Time will 576 J. 125. 6 4. amount te 
761 J. 2 4. 10 d. 3,2 q- at the Rate ot 4 J. per Cent. per Annum ? 


Anſ. In 8 Years. 


The Learner may (if he pleaſes) vary each of the foregoing 
Unwrought Examples thro? all the Caſes, which will increaſe them 
to four times the Namber they now are, | 


A OM. 
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NA — mag: | 


TABLE of SrumL INTEREST. 


For any Wide of Da. at any Rate per 
Cent. * Annum. 


| Numb. J. 
| 


vant 
900000 
$00000 
700000 
600000 
£00000 
400000 
300000 
200000 
100000 
goooo 
80000 
70000 
60000 
50000 
40000 
| 30000 


19000 


20000| 


2737 «17 .00, 0,755 | 


2404 . 01 .03 3. 080 
2190. 05. 0% 1,404 
1916.09 -10 3728 
1642. 14.02. 2,053 
1368. 18.06 O, 377 
1095 , 2.09: 2,702 
821, 07 .01 1,026 
547. 11 „04. 3,351 
$73, 12.05, 1,075 
246. 08.01. 2,308 
219, 00.05, 2,940 
1911211 3.572 
164 OF + 05 0, 205 
136.1 17 +10 0,837 
109. 10. 03. 1,470 
32, 02.05, 2,102 
54 -15-OT. 2,735 
27.07. 06 3,367 


—S 


| 


Numb. J. 


ooo 
8000 
| 7000 
6500 
5000 
4000 
3000 
2000 
1000 
9oo 
800 
700 
600 
500 
400 
300 
200 
100 


24. 12. 09. 3,030 


21. 18. 00 2,094 
19 03.03.1557 
5 o8 . 06. 2, 220 

13.08 1,843 
ee 
8. 04. 03. 1,010 
9. 06 .0,070 
14.09. 0,336 
09 93 - 1:05. 
03. 09 «2,009 
18 033,755 
12. 10. 1922 
1.07. 4.1784 | 
1.01 103,334 
O. 16. og o,5ol | 
0,10 11 1,667 


o. os. OG , 2,833 


w a N 8 ND wn 


Tenn 
- 


A COM. 


, 
r 


» 
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ah EE A COMPENDIOUS 
TABLE. of SIMPLE INTEREST 


For any Number of Days, at any Rate Per 
Cent. per Annum. 


1 “ d. . N 7 
| | | 
90. „ W, + T4 :« OT 40 19 257495 | 
80 9 +. % - 04 - 2,000 18 25365 
70 e 03 99 s-: 34975: 44 17 - | So 34 
%% m 16 2, 102 
0 o » 08. » 4,478 15 1,971 
40 | © - @2 02 . 1,133 14 1,239 
30 a é a « a0 | 13 15708 
„ 0 404 +» 01-6 10 12: | 15576 
10 W ‚ο N - 260 11 1,445 
9 0 -- 00, < Wy -» 3,955 10 1,314 
S Q& of + 1a. 9 | "lyas 
* þ @& © 09 » v6. « 207 8 J. 1051 
6 „% . N ::-*. 3770 7 | 0919 
% % - 03 « ia 6 | 0,788 
„ 00: ‚ 03: h 8 55 0,057 
3 © » og. % . i886. 4 0,525 
z | a f, . + 16 3 0,394 
I 9 + 09 . 0% + Re. 2 0,262 
: s 3 | | I 07131 | 
| 


This Table is calculated by dividing each Tabular Number 

y 365F; wherefore it muſt be much better for Pradice than 

that which I have ſeen of the ſame Nature in the Gentleman's Diary, 

which is calculated by dividing only by 365, and goes no lower 
than 11. whereas this goes as low as 1 Shilling, 


Baut before T proceed to ſhew the Uſe of this Table, let it be 
conſidered, that the Simple Intereſt of 1 J. for one Year, at any 


given 


* ** 
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=” Rate per Cent. is called the Ratio of the Rate, and is thus 
und. 


100 : 4 :: 1: 0,04 the Ratio of the Rate at 4 J. for Cent 
100 : 5 37 1 3 0405 the Ratio of the Rate at 5 per Cent 
100 56 2 1: 0,055 the Ratio of the Rate at 5. 105 per Cem. 
esc. Then, | - | 


: 
5 


RULE. 


Multiply any Principal by the Number of Days, and that 
Product by the Ratio of the Rate, which will find a Tab lar 
Number, by which (provided it be leſ than 2000000 /.) you may 
diſcover the Intereſt of the given Principal. 


An Example or two will render it plain and eafy. 


What is the Iniereſt of 765 1. 10. for 240 Days, at 5 J. per 
Cent per Annum ? | 


7 ; 
65,5 Principal 
r of Days 


5 183720 
| og Ratio of the Rate. 


— —— ſ— 


9186 .. the tabular Number. 


TS. # n 
9000 J. is 24. 12. 9. 34030 
100 J. is o. o. 05. 2,833 
$0] is 0.04.04. 22 6 
6] is o 00. og. 3,770 


Then in the Table againſt 


8 - 


4, £ 25 0 11 . 3,899 


s 


r 


What 


—— 4 i _ — 5 — 
Ehap; zr f e mn 


11— a. 


| What is the Intereſt of 943 J. 18s, for 29 Days, at the Rate 
of 4 1. per Gent. per Annumt?. © - : „ N 


I. 1 

943.9 Principal. 
29 Number of Days. 

8495 1 

18878 


„5 3 
1 gl Ratio of the Rate. 


s 


1094,924 = 1094 J 18 . 5 d 3,04 q» 
But there is no Tabular Number leſs than 1 Shilling, 
4 1009 J. 15 2. 14 : og . o, 336 
Wherefore againſt J 90 7::15/0 ..04 . 11 , 50 


4 l. is o. 00-+ 02 . 2,513. 
d e. i % %% ο e n 


| Ans. £ 2. 19 11 1564 


5 


S EU 
Of Compound INTERESTT. 


WW HEN the Intereſt of any Principal, not being paid as 
3 it begames due, is added to the farmer Principal, and ia 
becomes a new Principal at every Time the Payment oughy to be 
made, the Intereſt ning from this Compound Principal is called 
Compiund Intereſt, or Intereſt upon Intereſt, 8 , 


| Now, if you multiply the Princi pal by the Ratio of the Rate, 
the Product will be the Intereſt of that Principal for oue Yea, 
which place in ſuch a Manner, that the Units Place of Whate 


Numbers. in that Froduct may ſtand ander the Huus Place f rhe 
| | 4 EY ; 


Pr 1 


* 


* 2 4 =» 


5 hap. =. 


Principal, for the more readily adding them together. Then add 

up the Principal and Intereſt, which Amount will rhen become a 

new Principal; with which proceed as before, finding the A- 

mount Year after Lear, until you have got the Amount required; 
g f i "fe : 


Ex. t. How much will 496 J amount to in 5 Years, at the 
Rate of 51. per Cent. per Annum Compound Intereſt } | 


1 
476 Pnincipal. 


0,05 


23,8. 1ft Year's Intereſſ. 


499,8 tft. Year's Amonnt, - 
0505 75 : i 


24,99. 2d Year's Intereſt, 
$2479 24 Year's Amount. 
Ops 


P 


1 


26,2395 3d Year's Intereſt; 


— CY 


$51,0295 3d Year's Amount. 
0,0; | 


— — — ener 


27.651475 4th Year's Intereſk, 


h 5784580975 Ach Year's Amounts 
"© £3 208 23 


8 CEIFERN 


28,9290487 f gth Year's Intereſt, ©  _ I 


| 22 1 ? 
$07,51002375 = 607 J. 19 5.3 d. 116228 che th Year's 
; e : * 2 ; —— 3 5 ? 3 f Amount. | 


| | r 
If you add 1 to the Ratio of any Rate, it is the Amount of 
1 7. in one Year at the ſame Rate per Cent. So 1, o4 is the Amount 


of 1 J. in one Year, at the Rate of 4 ! ver Cent. 1, os is rhe A- 


3 11 in one Year, at the Rate of 5 {, per Cent. Oc. 
Then if you involve the Amount of 1 J. in one Year, at any Rate 
ve Cent, to any Power, it will be the Amountef 1 J. at the * 
: „ N - > F at i 


＋ 
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F Rate per Cem. Compound Intereſt, in a certain Number of Tears 
„ expreſſed by the Index of rhe ſaid Bower. | 


| | S0 1,05, »% 1505 = 1,1625 the Amount of 11 in 2 Years, at 
F 3 /. per Gen | 1 

k And 1, o „ 1, = 14157633 the Amount of 1 f. in 3 

| ears, at 5 J. per Cent. &c. e | 


And when the Amount of 11 in any Number of Years, at any 

} given Rate per Cent. is found, if you multiply that Amount by a- 
| y Principal, you have the Amount of that Prineipal, at che 
lame Rate, in the ſame Number of Years. Eh 


So in the faſt Ezample 1,05 * 1,05 X 1,05 X 1,0% X hog At 
7 $,2762815625 the Amount of 1 J. in 5 Years, at 5 l. per Cent. 
Then 1,2762815625 * 476 = 60%, 5 100 2375 = 607 I, 10 7% 
2 d. 1,6228 3. the Amount required, as before. | 


But Compound Intereſt is beſt performed by having Tables of 
the Amount of 1}. in any Number of Years, at any Rate per 
Cent ready calculated; which is done by à continual Involution 

of the Amount of 1 4 in one Year, at the fame Rate per Cent. as 
1 I faid before. And a valt deal of Labour may be ſwel, if (af- 
ter any one has involved to the 7th or 8:h Power) he makes uſe 
f the contracted Way of 4/ultiplication of Decimals, ſhi:wn in 
Page 98; for eight or ten Figures in Decima/s being ſutfi-ienc 
For any Table of Interet, the reſt may be rejected as infignificinrs 
But I ſhould adviſe in calculating any Table, at any Hae pen 
Cent. per Annum, Compound Intereſt, ro retain three or tour De. 
cimal Figures more in each Product than you have a Mind to 
inſert in your Table, 1 


1 all only inſert a Table of the Amounts of 11 ar the Rate 
of 5 J. per Cent. per Annum Compound Intereſt, for any Number 
6f Years not exceeding 0. EM 


T8 e 


- —— — ro — ＋äV—ỹvvddd — 
2 Arithmetic. Chap. 22. 
The 1 A-BE ©: | 
— — 5 ö 
The Amounts of 1. | T he Amounts of 1 1.4 . 
7 ' at 5 J. per Cent. 3 at 5 J. per Cent. 
| & Compound Intereſt. 8 Compound Intereſt. 
1— EDN PIE 8 — : e 3 
e 21 2,8590 % 
„1 22 | 29252607199 
3 191376025 23 390715237559 | 
4 1,215500 26 24 322509994337 

3 1,2502815625 "TS 3, 3863549408 
LS 1 0 26 35556726879 
1 5 1,407 1004220 £1 357334503223 \ 
8 | 1,4774447 28 359201291384 
oc  2,5c56132821<9 29 4.,5„, 1161355953 
10 | I 56288946267 30 43219423751 
11 1,710 303581 11-4 455380394939 
121,705 8 8632 32 47649414686 
% 1, 88649423 33 550318854 20 
14 1,7093599 34 5,2533479691 
16 2,07 89281794 -> 46:4 95160153675 
16 : 2,1828745 3 20 5%918191359 5 
17 2,2218 3178 37 6084009427 [| 
18 2 406619236 33 [ _6,3854772%99. - 
19 | 2,5209501953 9 | 6,7047511544 | 
bY 26532977051 40 | 70395887121 ] 


Ex. 2. How much, will 4321. 2mount 1 to in 20 Years, at 5k 
fer Cent per Annum, 8 Intereſt! 


* 


Apainſt 20 Years i in the Table i is 2 6532977051 : 
Then 2,6;32977051 X 432 = 11 46224608 Se. Eh i146 1. = 
5 d 3,6 Kc. q. the Amount required. 


% - 38 + 
* ** 


IE IES P 828 4 » 4 178 


When the Principal i 15 leſs than 1coo L, it vi be ſufficient, i in 
ebtiplying the Amount of 1 thereby, to find the Product true 
2 to 5 or 6 Figures in Dectmals, by the contracted W ay of 
witiplics. tien zus in the follow ing Example, 


ES. 


has, 22. Of Inter e/t. 253 


ö 
Ex. 3. How much will 768 J. 15 f. amount to in 14 Years, at 


5 J. per Cent. per Annum, Compound Intereſt 8855 


8 


The Amount of 1 J. in 14 Lear 1,9993 1599 | 
The Principal in a reverſe Order 579,867 | 
138595212 
11879589 
1583945 e 
138598 
. 


* on — 


1522, 231 1522 l. 1 4. 5 4. 


1,5 9. the Amount required. 
 UNWROUGHT EXAMPLES. 


Ex. 4. How much will 546 J. amount to in 20 Yeats, at g l. 
per Cent. per Annum, Compound Intereſt ? RD 
Anſ. 1448 l. 14 8. Goc. 


Ex. 5. How much will 527 1. 10 s. amount to in 6 Years, 4 
4 l. per Cent. per Annum, Compound Intereſt? | 


Anſ. 6671. 9 8, 1 d. 1,5 c. q. 


Ex 6 How much will 325 1. 105. amount to in 7 Years, at 
4 1. per Cent. per Atnum, Compound Intereſt 2 


Anf, 428 I. 6 s. 8d. 273 Sf. 9 · 


Ex. 7 How much will 1000 1, amount to in 39 Years, at 
5 |. per Cent, per Annum, Compound Intereſt ? 


Anſ. 6704 J. 15 s. o d. 1,1 Sc. g. 


Ex. 8. How much will 769 I. 6s amount to in 8 Years, at | 
4 J. per Cent. per Annum, Compound Tatereſt ? | 
An. 1052 l. 16 8. 9 d. 2,5 ec. q. 


Ex 9. How much will 64 I. 18 s. amount to in 9 Years, At 
5 J. per Cent: per Annum, Compound Intereſt! | 
| | Au. 109 l. 12 3. 11 d. 1,2 c. g. 


* 


15 1 As 


» 
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thereof. 


Pos1TioN, or the Rutz oz Farsx, is what T have likewiſe 
omitted, as being a Rule of very little Signification ; fince any 
one, with but a ſmall Smattering of Algebra may perform not on- 
ly all Queſtions that are reducible to this gueſſing Rule, but 
likewiſe a vaſt - many which are too difficult to be performed 
thereby, 575 


1 Now 


— 


4 


E RR A T A. 


AGE 12, Line 35, for 3+ d. read 34. p 27, I. 32, fead the 
3 Tens. pa. 30, 1 7, for x 5478/63 read X 537863. pa. 3a, 
I. 1, for you read it. pa. 50, I. 11, for 24 q, read 152 J. pa. 62, 


1. 19. after Liquors read Cyaer, Perry, Se. Pa. 75. L 5 for 288. 


usb 188, read 118, zr, 8 pa. 94 J. 18. dele are. pa. 99. 
I. the laff, for 36953955201 read 3694395 5,261. pa. 102.1. 18. 
for Firees read Figures pa- 103. I. 2 before hole Numbers dele 
' the. |. 21, for 76,5 read 7,95. pa. 108. l. laſt but one, for 
a 0584 read 84 5 Pa · 110. 22. tor 2 8 J. read 28 7 pa. 114. 
L g. for obſerving read obſerve. pa. 115. I. 21. after 2 read is. 
55 Ti « a # 
Pa: 121,1. 14, 15. for 4: 102: 20; 50; 5 
10 
Ya 5 T4 s — 
read 4: 10: : 20: 50. 
10 
Pat 130, Lo, 0 e nn. 

Pa. 136. I. 26. for 12) 3,00 read 12) 30, o. pa, 140. 1.6. for 
6: 12 read 5: 12. N | 


5 1 A. 1 A. 
Pa. 144 |. 20, 21. for 3 : Ho 39 E<-. 
” 5 5 e ennje 9 
5 7 
read 36 376 


| „ 19 5 8 
Pa. 16 5. I. 4. before its read is. pa. 171. l. the laſh, read 
Anſ. 32 . 16 . 3: pa. 175. l. laſt, for 71 Ib read 75. pa. 176. 
laſt Line, for 14 . 1 . 114 read 14. 3 105. pa. 179. Ex. 4. 
read Tare per Ceut. 1 4 Ih. | | 
Pa. 181. I. 2, 3. for 1: 1084; 8,875: 958,8 
. | | 108 


read 1: 108 :: 9,875 3958, 
| 108 


Pa. 186. 1 3. dele 96 7dr. pa. 191, l. 8, for 685 d. read 68,5 4. 
pa. 194, I. 12, for 83760 read 183760. pa. 202, |. 23, for 3s. read 
135 |. 26, for 13 d. read 13 5. pa. 204, I. 45, for 11 read 102 
pa 205, laſt Line, for 2,5: 51 read 2,5 :50. pa. 215, I. 10, 
for 2 ＋ read 2 +. pa. 222, I. 19. for 10 * 6 read 120 & 6, pas - 


229, 1. 18, for 0125741 16 read 0,13574116- 
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